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In ihc beginning of hum;in cxislcncc. needs \Nere simple and ever),jg 
individual produced all lha( was necessary lo susiain lile he provided his own 
food, prepared his own clolhing and found his oun shehei. When ihe ecimoms 
developed a little more, and when people settled dou n in different occupations. re 
exchange car.^e into existence. IniiialK exchange was direct, i.c., exchange ol v 
goods for goods. Such exchange was known .is Barter. Tlic person who haci 
.plenty of food but no clothes exchanged a part ol his food with the person wh( e 
had plenty of clothes but not food. In those dd\s wants were simple and the 
number ofcxchangeablcgoe)ds was small. The system ofl>arter. therefore, coulcl 
continue for a long time indeed. It exists among the backward peoples ol iht® 
world even to-daybul in all organised communities it has been given up because* 
of its inconveniences. 

iDifficulties of Barter System 


I. Difficulty of Double Coincidence of Wants. Under ilur 

denreof w!n,’ be a double coine,-! 

Thev ® amour.i i 

who w^nt!fn“ ’’I'’""''' other’s goods simultaneously, A r^r^on 
person whVk article for another must find out another 

‘'’e thing he wants and in e.^chan-c 
if a DCTson hf ‘be article which the other person has, Suppoan-i 

find be wants cloth in c.\changc for wheat he m iv* 

ftotf bttt b-- want, milk in kxchan' e^ 

fore. therLre dXy in ^raVsSonTaid "tints and there-, 

and effort is wasted in ^ ^ ^ considerable amount of time 

^ large of "unSel^arv^iol^rm^^^^^^^^ 

against a cart * ^ ^ intermediate deals, A man needs a horse 

mightlVe *''‘'‘“"nn in tl,ese word °Hee 

•3oL sheep and the sheen ‘a" boat for' 
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STUDIES IN ECONOMICS (PARI S) 


metres of cloth and 5 litres of milk etc. All this is very contusing. And 
one has to remember a large number of cross relations of values in 
exchange for different goods which is physically impossible to do when 
there are an infinite number of commodities. Under such conditions, 
no meaningful accounting system can be evolved. In words of Shapiro, 
Soloman and White. “In a non-monetary (barter) society there would be 
no common denominator in terms of which the price of each item to be 
traded can be expressed. The price of each article in the market could 
not be stated as one quantity, but would have to be quoted in as manj. ^ 
quantities as there were other goods and services in the market. If mere 
were one million goods and services traded in the market, the price of 
each would have to be stated In terms of 99. 999 others. Book-keeping 
under such conditions, while not impossible, would be nearly so.’ 

3. Difficulty of Indivisibility. A commodity can be sniall, big: 
and valuable. If lemons are to be exchanged for mangoes, no difficulty 
arises because lemons and mangoes can be counted and exchange ratios 
can be decided. But there is a problem when an indivisible good has to> 
be exchanged for a divisible good. Supposing a person has a cow and 
wants cloth and foodgrains in exchange. If he gives cow in exchai^e, he 
finds himself a looser. He cannot divide cow in parts so as to «^nge 
one Dart for the foodgrains and another for cloth. Thus, in a society 
howsoever primitive it W be. a man has to satisfy h's daily needs and 

for this he has to exchange his goods for others goods. If he has suc^ 
poods which can be divided, there is no problem but in reality there are 
many possessions which are indivisible and can never be exchanged for 
small things without loosing substantial value. 

A niffifultv of Deferred Payments. Another difficulty under 

commodity to oe usea lui 7 Tn that case borrowers or lenders 

of too W may provoke violent diagreement. ® 

sick cowX ^hile he had borrowed healthy, young milk-giving cows, 

jjifflculty of Store of Value. Another difficulty relates to the 

storage ^ for the^uture. A person has to store all he 

the fntuf^ ® Apart Irom the difficulties involved in Physical storage, goo 

thus fluctuate in value. For example, non-durable goods i 

lose ihe'iT value if stored for too long a period. ^ 

cattle and increase in value over time. But much expenditure 

>135 to 1^ u„ed to store this type of wealth because cattle have to be- 
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fed to keep the value stored in them thus, storage is expensive and j 
disposal of goods at the end of storing may itself be difficult. These g 
problems of storing wealth are serious enough to make it extremely j, 
inconvenierit. 


From the above discussion, it is clear that the barter system could 
suit only a primitive economy where the human needs were simple. As 
the population increased, civilisation progressed, production increased, 
exchange expanded, specialisation developed, the difficulties of barter 
were felt more and more. It became necessary to replace the barter 
system by some convenient method of exchange. This led to the invention* 
of money. 

The difficulties of barter made it essential for people it> devise some means 
of overcoming them. The method devised was the use ofsoinelhing which served 
as a medium of exchange and a measure of value thing, \shieh came to be known 
as money, has gradually become the central thing in an economy. The need for 
money was realised long ago and the idea originated in the very early stages of 
man’s economic life. The difficulties of barter were fell more and more as 
production increased and exchange expanded. Specialisation developed 
exchange and the use of a medium and a standard became necessary. But money 
developed through a number of stages and its nature has changed from time to 
lime. A large number of commodities was tried to serve the purpose of money 
at different limes and at last we came down to coins and paper notes. 

If we look back at the origin of money it will he found in the long complex 

lists of various commodities which were used as possible me^hj< of exchange in 

the early societies. Regarding the origin of money, J.M. Keynes wrote in his 

Treatise on Money* “Money like certain other essential elements in 

civilization, is a far more ancient institution than we were brought to believe 

some few years ago. Its origins are lost in the mists when the ice was melting and 

pay well stretch back into the paradisaic intervals in human history of the 

interglacial periods. When the wealth was delightful and the mind free to be 

fertile of new ideas in the islands of the Hcspcridcs or Atlantic or some Eden 
of Central Asia.” 
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So, ancient in origin, money carries with it the long history of social 
volution. It was not miracle that money came into circulation. Il was a gradual 

4onomir.!;^L exchange from hunting stage to the money 

economy st^e. Whatever inconveniences and intricate problems people had to 

recognises money but 

oei.nii.on, .t ,s essential on our part to study a few dclmitions of 


* STUDIES IN EC ONOMICS (P.-yOrS) 

money as given by some eminent cconomists.^oberlson defines money as 
“Anything which is widely accepted in payments for goods, or in discharge of 
other kinds of business obligations.” Lord J.M. Keynes has defined money as 
“that by delivery of which debt contracts and price contracts are discharged, 
and in the shape of which a store of genera! purchasing powep is held.” In the 
words of Dr. Marshall, “Money constitutes all those things which are at any time 
and place, generally current without doubt or special enquiry as a means of 
purchasing commodities and services, and of defraying expense.” G.D.H. Cole 
writes, “Money is anything that is habitually and widely used as a means of 
payment, and is generally acceptable in the settlement, of debts.” Ac(X)rding to 
Crowther, "'Money is anylhing that is generally aveeplable as a means of exchange 
and that at the same time, acts as a measure and a store of value." Dr. Kent defines 
money as, “Anything which is commonly used and generally accepted as a 
medium of exchange or as a standard of value.” Ely has defined money as, 
“An)lhing that passes freely from hand to hand as a medium of exchange and 
is generally received in final discharge of debts.” Prof. Halm says, “The word 
money has been used to designate the medium of exchange as well as the 
standard of value.” '• 

Comparing all these, we fino that the most suitable definition is that by 
Crowlhcj:, which covers the three important funelions - those of means of 
exehapj^e, measure of value and store of value. 

DIFFERENT APPRO.VCHES TO THE DEI IMTION OF MONEY 

With regard to the definition of mom. >. there aie bi(*at.lly four main. schools 
of thought. Harry (}. John.son and Edgar 1.. I'itee ha\e im.licaled four important 
approaches to the definition of money; si/, (1) Conventional Approacli, (2) 
Chicago Approach, (3) Gurley and Shaw Approach, and (4) Central Bink 
Approach,/ 

G-) According to the lradilir>nal \ ie\v (.>» cc»n\entional approach,m(^ncy is 
defined as currency and demand deposits and its most impoiianl function is to 
act as a mediutn of exchange. Kej ne.s in his General Thcor\‘ classified cash and 
bank demand deposits as money. Hicks in his Cniieal Esbuy in Monday Theory 
points towaids a threefold traditional classification of the nature ol money, ‘to 
act as a unit of account (or measure of value as \\ icksril pul it), as a means of 
payment, and as a “store of value.” 

(2) The Chicago quantity theorists ( Milton Friedman and others) define 
mongyas “a temporary abode of purchasing powcj " hlch comprises currency 
plus !<;/<./ commercial bank deposits. Fhes lake nuuiey in ihc sen^e of being an 
asset whose capital value is safe. They includL in money lime deposits, 
.savings deposits or even such lai-fetclKd items a> bi>irowing power on life 
insurance policies. Time <J'.’po.''ils and I'lher .•'Uch .is.scls are not directly 
spendable and, therefore, do not lunciicn a- a medium t)f e.sehangc. The 
economists of the Chicago .school, lume\c!, argue that lime deposits can be 
eonvcrlcd into currency or demand deposits and should, therefore, be licaled 
as money. The ease wiih which time deposits tan be coin cried into currency or 
demand depo.als together with the unisei sally held notion that a savings deposit 
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account is “money in the bank” lends credibility to the close substitutability 
argument. 

By money, Friedman means “the number of dollars people are carrying 
around in their pockets, the number of dollars they have u> their credit at banks 
in the form of demand deposits, and also c<»innicrcial bank time deposits.” Thus, 
this school of thought emphasises Hhc store of value function of money./ 

(3) J.G. Gurley and E.S. Shaw, in a scries of conlt ibulions culminating in 
a major theoretical work, 'Monty in a ihcorv of Finuntc' ( 19^)0) have held that 
money shouldincludclhe liabilities ol non-bank finuncial intermediaries as well, 
because they also constitute liquid assets closely substitutable for money. Gurley 
and Shaw approach includes in the list of close substitutes for the means of 
payment the deposits of and the claims against all types of financial 
intermediaries, of which c^»inmcreial banks are only one variety. They 
emphasise the close substitution relationship between currency, demand 
deposits, time deposits, savmpshu.ik deposits. Credit institutions^ shares bunds 
etc. They define money supply as a weighted sum of all these assets, weights 
being assigned to each item on the basis of the degree of substitutability. 

Shaw have drawn an important distinedon between what they 
call inside money and 'outside' money. (Outside money ctimcs from outside the 
private sector and represents wealth to which there coircsponds no debt. It is 
an asset for someone without being a debt for anyone else. Gold coins and 
currency notes may thus, be considered as outside money. Inside money, on the 
other hand, is created against private debt. It is typified by bank deposits and 
other assets created by financial intermediaries, the assets on the one .side 
corresponding to liabilities on the other side of the Balance Sheet. 

V Gurley and Siiaw approach, based on the close substitulabiliiv 
argument like the Chicago school approach, dilfers from the latter in it's 
coverage as well as analysis. It includes in the list ol close subsliliilcs for the 
means of payment the deposit, of and the claim, against all types of financial 

rff luniping all the subsiiiules touether. assigns 

!u^ substitutability or 

closeness to the means of payment. 

in monuUiry policy, lakes 

or unm^asi^ahlr. f Pnrohascs in much hi ..acicr concept, mcasuiahic 

Ihe tral ammin. , " Reserve Board lakes 

bv . 1 ,° "<=‘‘,1 oulslanding. The unmeasurable sense is cxcmpli|-|ed 


hv Iho D A I ff ^ . I lie unnicasuraoie sens 

braader “ "’n li<|uidi,y of ihe economy. This 


broader rr.n..s«. f . iiquiUilv ol (he economy. 1 

moncvbvsuW "I'Pl'os lhal the economy is able lo economise 

money by substuulmg credit for il without limit 


on 


‘concrelc’\n?'^IhtiI*^?!^ Ihought taken together seem to include both 
Schwar^;.rer;«k^^Z‘l ..-"’°"'^^ iHc definition of money. Friedman and 
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Money came to be iiitroduccd because of the 
^ .he barter system. The functions of money are such that they are 
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STUDIES IN UCONOMTCS (PART 3) 


expected to remove the difficulties of barter. As already studied above, even the 
best definition of money cannot bring out the exact features of money. We must, 
therefore, like Prof. Walker, say, money is, what money does, Le., anything that 
performs the functions of money. A proper understanding of the term money, 
therefore, necessitates a discussion of the functions of money. It will not be out 
of place to quote a couplet which describes the functions of money : 

“Money is a matter of functions four-- 

A medium, a measure, a standard and a store.” 

Kinely has classified the functions of money into three groups : 

(1) Primary or essential; (II) Subsidiary or derived and (III) Contingent. 
Let us now discuss these functions : 

(1) Primary or Essential Functions. These functions are also called as 
fundamental functions. These are functions, which money has been performing 
since its inception; it is a different matter that the form of money has changed 
from time to time. In this group, the following functions of money are included. 

Medium of Exchange. The most important economic function of money is 
to facilitate the buying and selling of goods and services, the common medium 
of exchange. The main difficulty of direct exchange of goods or barter is the 
necessity for double coincidence of wants. This is easily overcome by using 
money as a medium of exchange. Money has made exchange po.ssible, through 
sale and purchase. The person who holds a commodity in surplus, sells it for 
money; and whenever he requires other commodities ft)r his use, he purchases 
them with that money. In the opinion of Dr. Marshall, money is wanted not for 
its own sake but for the sake of giving possession over commodities and services. 
It is interesting to quote Dr. Benham m this connection, “A person will accept 
money in payment not because he necessarily wants money for if s own sake, but 
because he knows that other people in turn will accept it from him in return for 
the goods and services which he himself requires.” Money, functioning as a 
medium of exchange has, therefore, perfected the price mechanism and has 
considerably increased the productivity i>f labour. A Dutch economist N.G. 
Pierson compares money to, “a shunting locomotive at a railway station, at one 
moment it pulls one line of trucks, at the next it pushes another, its function 
being to bring each truck on the right rails in order that it may be able to reach 
its destination, but the locomotive never leaves the station.” 

Measure of Value. Money removes the difficulty of barter arising from the 
lack of common measures of value. Money is the yardstick used for measuring 
all values. Economic enterprise would be difficult willnmt a unit of account. 
Today, all values arc expressed in terms of monetary unit which makes it 
possible for exchange to be done easily and accimnts to be kept properly. As 
the prices arc expressed in terms of money, it becomes easy for the consumer 

to select and to pay. r • • i 

What is true for international market is also true for internalionaJ 

transactions. Every country has its own monetary unit e.g., rupee, pound, dollar, 

ven mark etc. and the payment is made by it in its own currency after calculating 

fhc exchange rale of its currency with that of the other country. This facilitates 
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exports and imports. Money as a standard measuring rod of value has brought 
revolutionary changes in the economic life of an individual, of a family and of a 
country as a whole. One important point to be noted is that sometimes the 
medium of exchange may be different from the measure of value. But generally 
the same monetary unit is used both as a medium of exchange and a measure 
of value. In India, for example, rupee is used for both the purposes. However, 
the two functions of money should not be confused. 

It may not be out of place to mention here that these two functions are , 
closely related to each other. They are performed simultaneously and it cannot , 
be said that such function is performed first while the other one is performed ^ 
later. Unless the value of commodities is measured in terms of money, money 
itself cannot act as a collective medium of exchange. 

Similarly, if money is not acceptable to people as a medium of exchange, 

U would be impossible for money to act as a ct)Ilcclive measure of value. I 

(II) Subsidiary or Derived Functions. Under the second group falls the * 
following functions of money : 

Standard of Deferred Payments. If the payment is not made immediately 
after the conclusion of work or after the eoniinoJities arc purchased or sold, 
but is made after sometime, it is called deferred payment. In an economic ^ 
sphere, lending and borrowing are not unusual. Much of economic activity runs y 
on the contract basis. Even in services payments are not made daily but after a j( 
fixed period. It may be a week or a month. For loans this period may extend to n 
one year or more. This has become possible only liecausc of money as a standard ei 
of payment. The system of deferred payment has in many ways helped in the >1< 
ewnomic progress ot the individual and the country. In business and trade the ^ 
^ deferred payments has been adopted as a mode of payment. In the 
mf ol export and import and loans from other countries or from ^ 

agencies deferred payment is the usual method of payment. As 
o! money remains more stable than other commodities, it has made 
inlrv^"? borrowing easier and has stimulated economic activities. Its , « 
por anceas a standard for deferred payments has increased in modern times, rs i 

valnp been mentioned earlier that during the days of barter, ok 

neriivt commodities could not be stored for any considerable uni 

even/K/^H is capable of discharging economic obligations, pe 

need? P ^ reserve of this liquid purchasing power for future 

^ receive their incomes at one lime but do not use them all at once. 

spread oyer a period with the help of money. The 
spent late wants is quite important and money can be stored to be cr 


"Sertek^mn People actually keep their purchasing power intact and!f 

Service or in business or in any trade savings has its^ 

Periods^d nothing but storing of value. It helps during difficult^**® 

helps in the promotion and cxr>ansion of business anH irarlA Tk.... ^ 
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promotion and expansion of business and trade. Thus, 
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SILDIF^ IN I-XONOMK S (PART 3) 


as a store of value, money performs a very important function. 

(IH) Contingent Functions. In addition to the above functions of money, 
Prof. Kinley has enumerated some more functions of money. They are 

(a) It helps in the transference of value from one place to another. It 
anyone wants to transfer the stored value in the form of money to someone living 
in another city in the form of money, he can do so by various channels ol 
communications without much difficulty. It is clear, therefore, that money has 
enabled people to transfer their assets and properties from one place to another. 

(b) Production, in the modern economy is complex and roundabout. Too 
many heterogeneous factors cooperate in the production of the national 
dividend. One important problem is the distribution of the joint product Money 
simplifies this task as all the factors receive their remuneration in the form of 
money. Such a division was rather impossible in barter. 

(c) Money has a unique property. It can be put to a number of uses i.e., it 
can be spent on various goods and services. For getting maximum satisfaction, 
the utilities are to be equaled at the margin. Money greatly simplifies this, and 
is, therefore, the giver of maximum satisfaction to the consumer and to the 
producer. 

(d) Credit is the moal iniporlam fc^nure of mouern business. But (he main 
important supporting pillar of the credit and financial system is money. The 
supply of credit is linked with the supply of money. Thus in a modern economy 

monev serves as the basis of credit. 

# 

(e) Money increases the productivity of capital; it is the most liquid lypi 
of capital. It can be put to any u.se. li is because ol the liquidity of money tl 
capital can be easily transferred from less productive uses. It is because > f i 
liquidity ol money to more product ivc uses and it is because of this fact t 
mobility of money has enormously increased during recent limes. 

Wc have di.scusscd above the var ituis lunetions of money. Out of all these 
functions, the four arc its main funclums i.e.. niediiim of exchange, measure of 
value, store of value and standard ol dclen ctl payments. But it would be more 
correct to say that each and every funcliini of money is important in its own 
place and the modern economic system cannot do wiiliout it. 

Classification of Money. We have noted eailicr that money has l^ikcn 
various forms during the procc.ss of its development. Mi>ney has been clas.sificd 
in different ways. We give below some t)l ihe imporlant classifications of 
money : . 

1. Metallic Money and Paper Money. Money can be classified on the basis 
of the material of which it is made. Money made of some metal is known as 
metallic money, c.g., coins made of gold or silver. Money made of paper is 
known as paper money, e.g., currency notes i)l different value. 

2. Money and Money of .Account. The term money refers to a medium of 
exchange which possesses general purchasing power. Notes and coins held by 
the people can be called money. Similarly, current deposits of bank deserve to 
be treated as money. 
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The payments for the gooUs and services bought, or m lieu 
incurred have to be reckoned in terms of some unit. That common un y 

is called the money of account. For example, in India, inoney of account is the 
rupee; in America, it is the dollar and in England, it is the pound. 

3 Money-Proper and Bank Money. The term moneyrproper or stale 
money refers to money issued by the Stale. For instance, the notes a^d corns 
issued by the state constitute money-proper or stale money. It has an advantage 
that its delivery discharges the contract or the debl. 

Bank money is simply an acknowledgemenl ol a debl expressed in money 
of account. Cheques, drafts, bills, hundies etc., serve as bank money. This type 
of money has become very important in the modern monetary economy. 

4. Legal Tender Money and Noii-Legal Tender Nloney. Legal tender 
money implies a universally acceptable money witliin a given political area. For 
example, notes issued by the government of India are legal lender within the 
political jurisdiction of India. A creditor is under compulsion by law to accept 
it as a means of payment by the debloi . The seal of Uk: stale authority is affixed 
on it. If a person refuses to acce[n a legal tender, he is supposed to commit an 
offence which is punishable under law. 

But various forms of credit instruments also circulate along with iiu>ney 
and arc also used in discharge of business t -bligat ions c .g., bank drafts, cheque’s, 

, hundies etc. They are accepted by a creditor only if he has lailh in the credit 
worthiness of the debtor. Thus, their acceptance is optional and depends on the 
.will of the person who is supposed to receive the payment. All these credit 
'^fj^slrumcnls are grouped under non-lcgal tender nuuicy. 

5. Limited Legal Tender and llnliiniled I.egal l ender. The term iinlimiled 
,.,\;gal tender refers to that kind of legal lender whith eaii be given in payment in 

an unlimited quantity in discharge ol a pa\nKnl ol delM. For instance, 1 may be 
required to make the payment for a machine costing Rs.2.(MH). 1 can give two 
thousand one rupee notes and the dealer shall have to accept them because they 
ar^ unlimited legal tender. In India, tlieielorc. paise coin and above and 
paper notes of all denominations aie unlimited legal lender. 

Limited legal tender monev rclers to nione\ that is accepted in payment 
uptoa limited extent. In India, all the coins iiplo 2:^ paisa are limited legal tender 
uploRs. 25/-. The dealer can refuse li’ accept the |>a\inenl in small coins beyond 
this limit. 

6. Standard Money and Token Mmiev. Money e;m either be standard 
money or token money. Standard money is that mone> u^ise face value is equal 
to its real value or intrinsic value. Before the Second Wot Id War, the silver rupee 
in India was a standard aiin. If it was melted, the value ol silver was equal to | 
one rupee. 

As against it, token money refers to that type ol money whose face value I 
is more lhan Us real value. The notes and coins in circulation in India today, are| 
all examples of token money. 
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ROLE OF MONEY 


Dudley G. Luck^t remarks, “There is simply no adequate substitute- 
for money, nor can we do without it.” Money occupies a central position 
in our modern economy. M^ey lias become the religion of the day in 
the ordinary business of life. ([In words of Prof. Marshall, “Money is the 
pivot around which economic science clusters.” According tc Me ConneK. 
“Money belwitches people. They fret for money and they sweat' for it. 
People will do almost anything for money and money will do almost 
anything for people.” The importance of money in the modern world 
can hardly be overemphasized. It is admitted by all that money reigns 
supreme in the spheres of human life. May it be the horizon of economics 
or commerce, sociology or philosophy or politics, ethics or art, may it be 
peace or war, money is the guiding star. The whole world is at work for 
money. The entire world has been monetised./ In words of Robertson, 
“The existence of a monetary economy helps society to discover what 
people want and how much they want it and so to decide what shall be- 
produced and in what quantities, and to make the best use of its limited 
productive power. And it helps each member of society to ensure that 
the means of enjoyment to which he has access yield him the greatest 
amount of actual enjoyment which is within his reach.” 

Role of money can be discussed through the views of two schools of 
thought, (a) Classical and (b) Modern economists. 

I Classical View. /The classical economists of the 19th and 
early ioth centuries considered money to be a ‘veil’, colourless and purely 
passive. To classical, money was neutral and ust a device lor facilitating 
transactions in real things and it did not aff :t the essential nature of 
transactions. Money was important only i the w-f 

efficient than barter. It was merely a convenie ce. 

“There cannot, in short be intrinsically amor insignificant tn>ng 

economy of society than money : except in th^ character of a contrivance 
for soaring time and labour. It is a machine for doing quickly and 
commodiously, what would bedone though less quickly ^"d commoa- 
iously without it.” Thus for classicists money acted merely as a medium 
ofexchaoge and did not affect output and employipent in any vfnyj 
Adam Smith emee compared money to a road over which all the produce* 
ftf the country passes to the market but which does not produce itself even 
fsingle blade of anything.” Thus he took money to be a sort of catalytic 
agent which quickened the chemical reaction but did not change the 
anv way To classicals money was a sort of wrapper or a 

ofmpnt in which^goods came to the people— a veil behind which the 
garm . g^QijQ^jc forces were hidden. The volume of 

functioning the and their quantities, the distribution 

output, the Kind or g y normally the same in a monetary economy 
°lurde?aWghIy developed and efficient barter Monomy. Money d.d 
fot “nflnence the real forces working in an economy. . 
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Mill, however, admits that money “exerts a distinct and 
independent influence of its own when it get^ out of order/* But 
the classicals ignored these disorders because they were not frequent 
and non-existent in the long run. Classicals assign a neutral, passive and 
static role to money. 

View. According to modem economists money is very 
V important. Money is not demand^ only for buying goods and services 
but it plays an important role in all fields of economic activity. Money 
is not neutral, passive or static but it has a positive and dynamic func- 
tion.i^ In words ofBenham, “Modem economic life which is founded 
on specialisation would not be possible without money.** Amongst 
modern economists, there are two main views regarding the role of 
money 

fa) Keynesian View. To Keynes, money is no more a veil, a 
convenient medium of exchange of goods, but something more vital, 
more pivotal, more crucial and more signMcant, the use of which as a 
medium of exchange, as a measure of value, as a standard of value, as 
a standard of deferred payments and more particularly “being a link 
between the present and the future** i.e. as a store of value along with 
contingent functions has the capacity of influencing the magnitude and 
trend of economic activity. To Keynes, the very presence of money in 
' an economic system and more particularly its store of value function does 
innuence the income^ output and' employment* According to Keynes^ 
money affects the rate of interest and through it investment and hence 
the general level of economic activity f.e. hicome, output and employ- 
meat. However, at the tinie of Great Depression, Keynes put greater 
reliance on fiscal policy because a fall in rate of interest may not increase 
investment if marginal efficiency of capital is low. The 60’s and 70*s 

MW the revival of monetary policy to check inflation and to provide more 
funds for investment. ~ 

Monet^ist View. Monetary economists like Friedman also 
•♦ance to money. According to them, money does not 
’"come but monetary policy has a positive role in 
'Nems of an economy. These economists 
nelary policy in different type of 

' '''ssed as follows 

■ ' consumer to 

' that 
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and price mecnanism help the consumer to distribute his income over 
things in a manner as to get the maximum satisfaction. In words of 
■Robertson, “Money helps each member of the society to ensure tliat the 
means of enjoyment to which he has access, yield him the greatest amount 
of actual enjoyment which is \s ithin his reach.” 


Money makes the consumer sovereign. Through price mechanism, 
a consumer gives an indication to society of what is to be produced and 
in what quantities. People's demands are reflected in the relative prices 
of commodities and production is organised- to correspond to the 
consumers' scale of demand. A consumer is also free to distribute his 
income between savings and consumption. 


Money and Production. Money has enabled the producer^ to 

organise productive factors in such a way as to obtain maximum gains. 

In'vvords of Robertson. “The existence of a monetar> economy helps the 
society to discover what and how much they want it and so to decide 
what shall be produced and in what quantities and to make be^t use of 
its limited productive power.” Producers are concerned with planning 
their future production, with the cost ol production and selling prices 
along with profit, all calculated in money. 


Money has facilitated borrowing and lending and these arc es^enllal 

in present day production. A great deal of credit is used in production 

Uontw is required by the producer in advance of the disposal ol the final 

product Raw materia! and equipment are ^ 

^ an/t n'li'H lone before the product is ready and sold. Thus 

r'’ monev have to be taken to enable work to go on. The nragni- 

t^de^of credh required today would be impossible without money. 

Money is tht best' slandard of deferred rayment. and borrow ,ng and 

lending are the easiest in a money economy. 

. ““SS 'T» ThV'Zlls Ts:-;;*.”"' 



labour and specialisation and thus made large 


Kent says. “The use of money p" 
energies upon the technical prob' 
development of new proces^^" 
mobility of capital. 
more prodi» »“ 
has 
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■are adjusted. Money has facilitated exchange and widened the extent 
of market. 


Money and Distribution. With money, distribution of national 
income has’^ become easy. Ail production is ‘he «sult of the join^ctfo t 
by the four factors of production. They have to he ‘he>r «‘nun= 

ation in the form of rent, wages, interest and profit. 
distributes the remuneration in such a way that marginal productiv ty o 
a factor unit is equal to its marginal remuneration or margina. cost it 
is with the help of money that the shares of different factors of 
are properly adjusted. Accounting, receiving and storing of its share 
of income by any factor— unit in the form of money is also very 

convenient. 


Money and Public Finance, Today state is no more a police state 
but a welfare state. The functions of the state have greatly widened, bor 
discharging its functions the government receives payments in the form 
of taxes, fees and prices and these funds are used to provide administr^ 
alive and developmental services to the community. The government 
spends money in such a way that marginal social benefit of public 
expenditure is equal to marginal social sacrifice of making payments to 
the government. Such large raising and spending of funds by the govern- 
ment cannot be possible without money. 


Furthermore, the government has to budget its income and expendi- 
ture in advance and this would be impossible if no, common nieasure of 
value is used. The role of public finance in the economic life of the 
community has become so important that the nature and size of public 
revenue, public expenditure, public borrowing and budgeting affects 
private expenditure, saving, investment and production. Fiscal policy 
and deficit financing have acquired great importance in economic life and 
this has been possible due to the existence of a unit of account — money. 


Development of Credit Market. Money is essential for the 
development of a credit market. It is -not easy to lend and borrow in 
t^ms of goods. Besides, there would be as many credit markets as 
different kinds of goods which may be lent or borrowed. . HaJm sa3's, 
‘‘TBie development of money (or credit) market, furthermore, is the 
precondition of the formation of a uniform price for the uniform service, 
that is the object of credit transactions. An integrated structure of rate 
o. interest is born. Capital becomes more mobile. Ft is easy to remit 
capital in the form of money from oneplace to another. 


Swings and Investments. Savings and investments are made in 
form of money— the rate of interest being the great sXimuIator. Money 
provides mobili^ to capital and capital formation is possible only with the 
help of money, for mobilisation of saving from the general public would 

money. Furthermore, it is money which has 
facilitated foreign investments and has promoted monetary co-operatior 
and monetary assistance through International Monetary Fund a- 
International Bank for Reconstruction and C/^ clopmcnt. 
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Index of Economic Development. There are few basic indicators' 
of economic development like national income, per-capita income and 
distribution of income. We come to know about these indicators with 


the help of money. 

Basis of Economic Development. The study of economic growth 
through Rostow’s Stages of Growth — Traditional Society, Pre-Take off 
stage. Take offstage — shows that the basis of economic development has 
been money. Money only helped in development of technology^ 
specialisation, investment, trade and optimum utilisation of resources. 

Importance of Money in Non-Economic Fields 

The importance of money is not limited to economic fields only. Ft 
is equally significant* in non-economic fields. According to Prof. 
Davenport, ‘‘Almost all great political issues and almost .ill absorbing, 
social problems and almost all international complications rest upon 
pecuniary standard.” The importance of money in non-economic 
fields is as follows : — 

I. Money and Political Hold. Money has helped people in 
achieving political hold and freedom. It is nothing but money that has 
strengthened the position of certain political parties and given birth ‘o 
new organisations. Example of All India Congress is before us. Had it 
been financially weak, it would have never given so tough a fight to the 
British for the achievement of political freedom. Moreover, it is mone; 
which Ins facilitated the establishment of democratic institutions ara 
n Uicnal solidarity. Besides, payment of taxes makes people politically 
conscious. Government performs welfare functions with the help of money 

only. 

2 Money and Social Reforms. In barter system many social 
evils existed. Serfdom prevailed, wages were paid in kind. But appear- 
ance of money on the socio-economic stage removed all social ills, 
eliminated serfdom, substituted competition and contract for customs 
and conventions. Thus, money is an extremely valuable social instrument 
which has largely contributed to economic welfare. 


Money and Art. Money encourages the development of art and 
also "aluates art. The evaluation of a big artist or a famous dancer 
or a Sdious singer or a first-class singer depends on what he or she 

earns in terms of money. 


Th-. - '’.rclu“e“rs" ItXTs ‘ h ’’bas c" va' ia^rsofrurecon'ornt 
rr^Mone^^ XlmpLlTin non-economic fields In fact, we 
nnS'think ^f a well-organised social, economic and political life m the 
esent day world without money. 
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MONEY IN A CAPITALIST ECONOMY 


A capitalist economy is one in which there is the institution of private 
property, profit mofive, price mechanism, competition and economic 
freedom. The factors of production are owned by private indi\ iduals 
and there is no curb on the freedom of consumption, production and the y 
choice of a profession. Under it, there is no state-interference. All the N 
major economic decisions are takeri by market forces. The importance v 
of money in such an economy is as follows : — 

IS 

I. Price-Mechanism. A capitalist economy has to solve the problems 
of what to produce, how to produce, and how much to produce. This ^ 
is done by the price-mechanism. The scarce resouices of the economy 
are allocated among their competing uses by the working of the price j 
mechanism. The working of the price mechanism implies that changes in ^ 
demand or preferences of consumers disturb the price-equilibrium which ^ 
in turn leads to a process of change in the demand and supply position ^ 
in the market and to adjustments in the price which tends to restore -the ' 
equilibrium to a new point in a free market economy. Price mechanism 
is based on money. 


^ 2. Capital Accumulation. In a capitalistic economy there is j 

‘"/institution of private property. There is infinite struggle for the acquisi- 
J tion and accumulation of money in view of the enormously formidable . 
^ “ power which money vests in its master to command everything that is J 

: subject to exchange in terms of moneyj/ 


Freedom of Enterprise. There is complete freedom of choice, 
contract and enterprise. He chooses that enterprise where he gets the 
maximum remuneration. Thus, choice of enterprise is also based on 
moneyj 

\/ 4 . Profit Motive. In this economy, producers try to get maximum 
profits, the consumers the maximum satisfaction. The factors are 
diverted in such a way that they get maximum money. Thus the entire 
productive mechanism of a capitalist society is organised with the hope 
of reaping a rich money reward and as such the pursuit of money 
becdsQes almost to be all and end-all of all economic activities. 

lovereignty of the Consumer. Sovereignty of the consumer 

depends dn money. He can buy whatever he wants and the production 

is also guided by consumer preferences. In words of G.N Halm 

a wage earner receives a money income for selling labour, he is free to 

spend his ^rnings on whatever available commodities or services he 
decides to ^uy. 


of Economic System. Ir. a capitalistic economy, all 
^onomic actiyiti^ like consumption, production, exchange and distri- 

by money. In fact, money instils life 

into a capitalistic economy. 


! 


IS 


STUDIES IN ECONOMICS (PART 3) 


7. Instability. Keynesian analysis of the instability of the 
capitalist economy assigns a big weightage to the role of money and 
prescribes appropiiate monetary measures to counter>act the ups and 
downs of business. He suggests a certain amount of state-intervention 
with a veiw to inject or draw money according to the needs of the 
economy and the adoption of appropriate contra-cyclical measures. 

MONEY IN A SOCIALIST ECONOMY 

A socialistic economy is one in which alt the means of production 
are owned and controlled by the state. There is no right of private 
property and production is not done for profit but for welfare. There 
arc two schools of thought about the role of money in a socialist economy. 
According to one school of thought, money is superfluous in a socialist 
economy while according to another school of thought, money has a 
significant role to play in a socialist economy. 

Those socialist writers who contend that money has no role to play 
in a socialist economy, argue that in a socialistic economy, entire 
economic activity is planned, controlled and executed by the state, so the 
use of money can be dispensed with. Money, therefore, is considered 
superficial. Writers like Marx and Lenin have shown great hostility 
towards money. Money was looked down upon by these thinkers, lor 
they believed that it was the fundamental cause of the exploitation o! 
labour. Robert Owen contends that profit motive was the root cause of 
class conflict and exploitation. Maurice Dobb and Lange have to show 
that in a socialist economy where freedom of choice is abolished and the 
means of production were owned and operated by the state lor the 
common good, money is superfluous as there is no necessity oi pricing 
process. Under the impact of this thinking, the institution ol money 
was abolished in Soviet Russia after the October Revolution in 1917. 

However, the mistake was soon realised. It was admitted by Lenin 
in 1921 in his New Economic Policy that it was not possible to achieve 
communism without the use of the institution of money. L.D. 1 rots y 
also maintains that the use of money in a socialistic economy is impor- 
tant. In this connection, he observes, “The blue prinU produced by 
the offices must demonstrate their economic expediency through 
commercial calculations. Without a firm inonetary 
acepunting can only increase the chaos.” Pf°f-Lerner points out thaV a 
socialist economy cannot operate smoothly without money. He writes 
without money, “it is impossible for an economic system ol anycomplex- 
Uv to function with reasonable degree of efficiency. . 

“Even if the aim; of production should be determined by a dictator, th^ 

allocation of resources according to these aims would 
result of the working of pricing process by means of which it is ^ssible 
to compare the usefulness of the available resources in different fields of 
^.mnlovmcnt ” Thus, the system of money and banking has been given 
ttTdueXceintheplannin^ystem of Russia In Russm two types of 
plans are prepared-physical plan and financial plan. Physical plan is 
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prepared in terms of real resources, whereas the linancial plan 

prepared in terms of money to serve as agui.- for prices, taxes and 

government policies. Financial plan helps in the allocation of resources. . 

Thus, even in an economy like Russia, many economic activities are 

carried in terms of money. Its importance is as follows : — 

» hi 

I. Medium of Exchange. Even in a socialist economy, money is m 

essential as a medium of exchange. As a means of payment, a measure 1 1 

of value and a unit of account, it is the basis of the growth of commerce. Is, 

trade and exchange. Even in a socialist economy, money is the means of lu 

circulation. 


2. ^Allocation of Resources. Some system of money and prices ^ 
is essential for allocation of resources and for fixing priorities even ina.^ 
centrally planned economy. The system of pricing enables the planning ^ 
authority to compare alternative schemes of allocation of productive * ‘ 
resources and fix up the priorities. The pricing process is the only means 
through which the community’s preferences can be known, exchange ^ 
values of different goods can be expressed and compared. It is only 
with money that economic calculations can be made and planning is 
possible. 

3. Capital Formation. In a socialist economy, capital intensive 

techniques are employed to have large-scale production. Capital 
formation is required to have capital-intensive techniques. Capital’^' 
formation depends on savings and investment which can be made through 
money. ® h 


4. Dirtribution of Income. Money is also essential for distri- ^\\ 
bution of income to the households and firms as reward for their ai 
productive services. In the absence of money, determination of ^ 
remuneration to different factors of production is arbitrary and causes 
great dissatisfaction among people. 

h 

5. Freedom of Choice. Money enables the consumers to express 

their freedom of choice, though in a resUicted manner, in a socialist a 
economy. When income i$ received in money, individuals are at liberty a 
to spend it on any consumption goods of their choice, within the range 
of goods produced under the plan, ^ 

S( 


Thus we agree with Prof. Halm when he says, “A socialist economy 
Will remain a monetary economy.” Thus money is important even in a 
socialist economy but it plays a minor role as co^ared i^th a Slhtic 
^nomy. To sum up, m a capitalist economy, mone/ is Ihe master 

any ibr.^. ’ “verthelesi it is thJm Tn 

MONEY IN A MIXED AND DEVELpPING ECONOMY 

...... 1. ....M* 
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Srt’DIRS IN KCONOMICS IPARTS) 


income and is growing. The importance of money in a mixed and 
developing economy is as follows : — 

V 1 . Economic Development. Economic development requires full 
an^roper use of existing of the economy. Money helps economic 
growth by encouraging savings, mobilising rural savings for , investment, 
by increasing investment and by influencing the pattern of investment 
and prodqction. 

2V Formulation of Plans. In a mixed economy money plays 
an important role in formulation of plans. The planning authority has 
to make an estimate of the financial resources required to achieve 
physical targets. He has to study the sources from where the financial 
resources would be made available. All this requires calculation in terms 

of money. , 

3. ^Monetisation of Non-monetised Sector. A growing economy 
which has adopted mixed economy as the pattern of growth, more and 
more money is required for the rapid monetisation of the non-monetisea 
sector of the economy. As the subsistence forming is commercial^ed, 
marketable surplus increases, more and more money is made use of. Thus 
the importance of money goes on increasing. 


4. Full Utilisation of Resources. In developing countries more 
and more money is required to make full utilisation of resources. Ihis 
money comes from taxes, loans and savings. If these sources ^e no 
enough, the government has to resort to deficit financing. Dencit 
financing has been possible only because of the existence of money. 

Thus, we find that money is required for every type of economy. 
words of Honoe Croome, “At all times, in any society* money will be 
needed for any complex economic society. * We may conclude in words oi 
ACL. Day, “The economies of all the countries which are ot any 
significance in the modern world are monetary economies, whether 
they are capitalist or socialist, free enterprise or controlledv manu- 
facturing or primary producing, they all have the common characteristic 
that they maike extensive use of money.” 

EVILS OF MONEY 

From the foregoing discussion one is bound to conclude that 
money is all prevading undoubtedly. It is a blessing but not an 
nmixed one. Admittedly money has helped humanity in solving many 
problems by facilitating exchange and lubricating the wheels ol 
production, but at the same time it has given birth to many other 
problems It is a ‘good’ servant but a bad master. It is good so 
ar as our society can rid of its evils. Money can rightly be compared 
oan elephant who performs many .;rvices and whose presence m a 
circus show is highly attractive for many visitors. But if it goes 
^ aH it causes problem to all concerned— circus owner, artists, 
spectators etc. Same is the case with money, if it goes out of control 
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•of the monetary authorities it will naturally create disastrous condi- 
tions in any economy. The main evils of money are as follow : — ,,j 

. vhci 

I. Instability in the Value of Money. One of the greatest dements, y-,, 
•of money is the instability in the value. The fluctations in its valucj-j^^ 
or purchasing power have far — reaching consequences. During^^^^ 
inflation, wealth is concentrated in the hands of few businessmen and the^ 
poor suffer untold miseries due to high prices. This lowers propensity , 

^ .A J ^ A ^ ■ A J ^ M M ^ a a a an # ft « fl ^ ■ I ^4 t f 


to consume and hence ‘effective demand which in turn is bound to' 


vho) 


affect income, output and employment adversely. During deflation ' 
businessmen undergo large financial losses and workmen face the*'^*^^ 
situatio n of serious unemployment. According to Prof Keynes, *‘un-‘y ^ 
employment, the precarious life of the worker, the disappointment^^* 
of expectation, the sudden loss of savings, the excessive windfalls to^ 
individuals, the speculator, the profiteer — all proceed in large measure^i o 
from the instability of the standard of value.’* rkci 

s fo 


2. In^ualicy of Distribution of Income. Another evil of 
money is division of society into two main classes — the haves and the 
havenots. It generates the problem of monopoly and concentratiohj-^fi^ 
of capital in a few hands. All the socialist writers are hostile towards ‘ 
money because they think that money is the chief source of exploitation, 
of labour by capital and the possessor of money enjoys a superior^'”' 
power which is generally used for weakening the weaker links 
the society. Thus, the gap between the rich and the poor is widencd.^^*^^ 
The socialist always thought that money was »‘the very symbol ol 
avarice, self-aggrandisement, capitalist exploitation and rutliles^^Jic 
individualism.** iblic 


la ( 


3, Cause of Business and Credit Cycles. Money is heldjim 

Tespdnsible for causing fluctuations in economic activity. A capitalisis 

economy tends to be inherently unstable because of the role playcc ,l 

by money through the medium of prices. Given a certain supply oL j ^ 

goods, and increase in the quantity of money, either through the increase ^ 

in the sum of currency (M) or by increase in its velocity of circulatioc^*^^ 

(V) or by an increase in bank credit (M*) tends to push the price;^^^ 

upwards. This increase in prices creates in minds of the businessmei 

hopes of reaping a rich harvest of profits. The whole economy gettilsc 

a^d booming and increasing employments, output and incomence 

The acquisition and accutnulation of money during the early stage^cal 

•sOf a boom seems to intoxicate activity which leads to suchagreaank 

over-supply of comrnodities that there is a glut of unsold stocks in thich. 

j • jV 1*” ® prices decline, profits shrihid*; 

fen H 1"’ ““employnent increases, iticome^m 

fall.deinandcontracts and prices are pulled down still more res Jltin^"^ 

in mounting miseries to almost all the sections of the society. Phus 

we find that the force of money creates business and credit evei/. ’.‘o 

'la 


4. Over-C^italization. Credit is easily available and thei'al 
may be over-capitalization of certain industries i.e, more than necissar^rc 
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j capital may be invested. There is over production resulting in lall id 
, prices and instability. 

5. Evils of Factory System. Money has given rise to the 
. modern mass scale production and the evils of faetbry system become 
j common. The workers live in slums. Women and child iaboiii 
1 is exploited. The society is divided into ‘haves* and ‘havenots’ and 
; there is a constant conflict between the two. Strikes and lockouts 

disturb industrial peace. 

6. Misuse of Credit. Money is the basis of credit. Sometimes 
•this credit is mis-used. It is not utilised for productive purposes but 

for unproductive purposes. This has many bad effects. 

I 

7. Hoarding. Money becomes so important for peop.e that 
they start hoarding it. This creates many problems because it reduces 
effective demand there by affecting income^ output and employment 
adversely. 

1 

8. Black-Marketing. Money has also created the problem of 
unaccounted money. People start evading taxes by concealing 
income. This concealed income induces black marketing and specu- 
lative activities. Under such circumstances, monetary and hscal policies 
have limited effectiveness. 


9. Moral Degeneration. In the beginning money was thought 
to be a means but now it is regarded as an end in ii‘'elf. All moral 
and ethical values seem to have been sacriliced at the shrine of money. 
To quote L.V. Mises, “Money is regarded as the cause of theft and 
murder, of deception and betrayal. Money is blamed when the prosti- 
tute sells her body, and when the bribed judge perverts the law. It is 
money against which moralist declaims when he wishes to e.xcessivc 
materialism.” Thus money has given birth to many social evils — 
corruption, favourtism, elimination of free access to opportunities. 

10. Materialism and Money-Mindedness. Money has encouraged 
materialism. The success or failure in life is judged in terms of money. 
To quote Ruskin, “The devil of money has come to possess their souls. 
No religion or philosophy seems to have the power of driving it out.” 
The influence of money is so much that even values of life like Irjend'lnp. 
goodness, love, affection and faith a.-'c measured in terms of mone> . 

II Political Evils. Money has corrupted political institutions. 

Democratic institutions and political organisations have ^come money- 

chanaes in the value of money have caused political Wteavals. 
r^^...;^nv b-cLse of higher inflation people had lost Ihftlfm.ts 

*1rSncT Mark It became^ difficult for people even to buy the basic 

currency, rr resulted in political upheaval and the autocracy 

Germanr^ Chinf after Second World War 

communist Revolution and Maosetung became the dictator .-f 
China. Thus, money also has political evils. 
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According to Wadia and Joshi, “An institution like that of 
money which has in our times helped and stimulated production, n ' 
and has offered to society the means of guaranteeing to every member, '^h( 
the physical requirements of life, releasing his energies for creative v; 
workj for social service, for the furtherance of the spiritual poten- fh 
tialities of human life, needs to be carefully guarded and preserved or 
instead of being abolished, but also needs to be purified of the evils ni 
which have incidently resulted from its being regarded as an end in Js, 
itself, instead of as a means of an end.’* Thus our beloved money is ji, 
bound to live and live long along with modern civilisation. And as 
long as it exists^ there is going to be expectations, uncertainity and 
attendant danger. If evil effects of money are minimised by rigid 
controls it will always be our obedient servant. If it is freed from ^ . 
such control it will be our dangerous master. In words of Prof. ‘ 

Robertson, “Money which is a source of so many blessings to mankind 
becomes also, unless we can control it a source of peril and confusion.” ^ 


But as Walter Balghat remarks, “Money will not manage itself.” 
Money, therefore, has to be controlled and regulated. Monetary policy 
can be used to regulate the demand for and supply of money. 
Combined with fiscal policy, monetary policy becomes more effective 
though it is no panacea for all evils. 

Questions 

1. Define money. What arc the functions of money ? 

2. What is money ? Discuss its importance and evil effects. 

3. “Money which is a source of so many blessings to mankind, becomes 
also, unless we control il, a source of peril and confusion.” Discuss the 
statement. 

4. What do you mean by Bailer economy ? Explain its importance in 
modern economic life. 

5. Discuss the functions of money. Explain its importance in modern 
economic life. 

6. Explain fully the functions of money and its advantages to consumers 
and producers. 

7. Expalin the conventional approach and the C hicago school approach 
to the definition of monev. 

8. Describe the role of money in a capitalist economy. 

9. Dcscriblc the role of money in a socialist economy, 

1 0. How is money important in a mixed economy ? 
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MONEY AND CAPITAL MARKETS 


VVHAT IS MONEY MARKET ? 

The term money market' is inicrpreled in different senses. In a very broad 
>ense, it is defined as a centre, where dealings in borrowed funds take place. 
Such definitions are given by writers, such as Lavington, Myers and others. In 
the narrow sense and in l!ie sense in v'hich the term is widely used in monetary 
and banking literature, >1 is rcslilcted to denote the market, where only short 
period loans are lent and borrowed. Businessmen and many others need money 
for a short duration to carry on their transactions and money market provides 
them an organization for dealing in such a type (i.c. short period) of funds. The 
Reserve Bank of India delines money market as “the centre for dealings, mainly, 
of short term character in monetary assets; it meets the short term requirements 
of borrowers and provides liquidity or cash lO the lenders. It is the place, where 
short term surplus investible funds at the disposal of financial and oAer 
institutions and individuals are bid by borrowers again comprising institutions 
and individuals and also the Government itself. ’^Messrs Madden and Naddicr 
explain it thus, “Money market is a mechanism through which a larger p^t of 
financial transactions of a particular country or of the world are cleared^’^ 

It is to be noted that the term money market is a mi.snomer. Money market 
does not deal in currency (the legal tender money) but only in the credit 
instruments. It is concerned with the lending and borrowing of near-moneys or 
money substitutes. Crowther rightly points out that money market is “the 
collective name given to the various forms and institutions that deal in the 
various grades of near-money.” The word ‘market’ also docs not refer to a 
particular bazar or place, where the transactions of short period loans lake 
place. The transactions are carried on through various means of 
communications e.g., on phones or through mail or wire. Thus, the word money 
market is a misnomer. However, money market is associated with a particular 
place such as Bombay Money Market, London Money Market or New York 
Money Market. But London Money Market does not deal with the lending 
operations of London city only. On the other hand, London Money Market is 
an international money market . New York Money Market also stands uplo the 
international reputation. Bombay Money Market is a national money market. 

Dealers in the money market consist of Iwrrowcrs and lenders of short 
I period funds Ciovernment, business houses andeven individuals are in the need 
of short period loans. Government is the biggest borrower of such loans. 
Current deficits arc covered by issuing treasury bills. Private business houses 
also demand short period loans to finance their transactions in working capital. 
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Other borrowers include commercial banks (who may borrow from other ^ 
commercial banks or Central Bank), slock merchants, farmers, etc. Lending 
dealers are the Central Bank, commercial banks and other financial insitutions. 
Central Bank provides loans to Government and commercial banks, 
Commercial banks act as lenders to business houses and other needy 
individuals. Thus, we find that banks “form the nucleus of the whole money \i 
market," 

So far we have said only that money market deals in short period funds. 
But, what is the dutationof ashort period? Loans maybe taken for a few hours, 
a few days, a few months or years. Money market deals in all such loans, whose y | 
duration varies from a few hours to a few months (say three or even upto six). ^ ^ 
Thus, money market deals not with ‘one commodity’ but with the whole range j ^ 
of near-money assets or relatively liquid assets, which can be readily converted ^ 
into cash without the risk of much loss. Thus, money market is a composite term. 

It is composed of various sub-markets, each of them dealing with one particular f 
kind of near-money asset. The near-money assets are arranged in the order of 
their maturity period and different types of sub-markets are developed for them. 

In fact, the soundness of a money market depends on the existence of various 
sub-markets as it is in the case of London Money Market. 

Now, we are in a position to sum up certain essential features of monev • 
market:- loi 


(fl) Money market does not deal in money proper, but in near-money 
assets. Near-money assets arc highly liquid assets. 

(ft) Activities of money market arc not carried at a particular fixed place, ibl 
out “Ijy are concentrated in some centre serving a particular region. The region ibl 
served by the money market may even cover the whole of the world. Thus, moneva i 
market may be local, national or inici national. 

(c) TJe word ‘money market’ is a composite lenri. Ifrcfers to a group ofrs. 
specialised markets, which deal in various types of hear money assets such as, t\ 
call money, bills of exchange or treasury bills. 

broader connotations, the term money market covers the whole isc 
wmplex of financial institutions, which cater to the monetary needs of people ixr 

"i,™ 'o only 'hat group of related markets, 

few mS "tay vary from a few hours to a 


inci 
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relate*d earlier, is not a homogeneous one, but a group o(i 

foln. Th ^ "'■‘h “ Jifferent type of shwl terniii 

not to to markerand'tt ™r 

NadlcThte met?wH ■ "’“‘r '"“""5' I" Madden and.: 

famou^ b^okX^ ? -""het in thei.ii 

related n " Markets.” However, these sub-markets areti 

another. Now, we mention a few important components of the money market. ; 
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1. Call Money Market. It refers to the market for extremely short- period 
loans. These loans are given only for up to seven days but more often from day 
to day or for overnights only. These arc known as call loans or call money since 
the lending banks can call them up at the shortest possible notice. Such loans 
are provided by the commercial hanks to bill brokers and dealers in the slock 
exchange who require credit for short periods to finance their customer s 
tradings on margin and their own holdings of securities. When money is called 
by one bank it can usually be re-borrowed from another and a circulating fund 
is thereby kept in constant employment. 

There may also be an inter bank call money market where the demand on 
excess reserve balances of certain banks comes from other banks that need to 
command such balances in order to adjust their reserve positions to accord with 
existing statutory requirements. 

2. The Acceptance Markets. The acceptance market refers to the market 
for bankers’ acceptances which arise out of trade transactions - both domestic 
and foreign. A banker’s acceptance may be described as a draft drawn by an 
individual or a firm upon a bank and accepted by the bank ordering it to pay to 
the bearer or to the order of the designated party a certain sum of money at a 
specified future date. The bankers’ acceptances can be easily sold or discounted 
in the market called the acceptance market. In the London money market, there 
are specialist firms known as acceptance houses which accept bills drawn on 
them by traders. The acceptance market enjoyed a prominent pla^ as a 
segment of money market in the past. However, its importance has declined 

considerably now. 

3. Bill Market. The bill market or the discount market is that in which 
short-dated papers or bills arc bought and sold. The bills of exchange and the 
treasury bills arc the most important types of shoe dated papers. 

The bill of exchange is an unconditional wrillc order signed by the drawer 
requiring the party to whom it is addressed to pay o demand or at a 
future date a certain sum of money to the order of a specified person or to the 
bearer. It is a commercial paper which can be discounted by commercial banks 

to gel financial accommodation. 

Treasury bill is an lOU or the promissory note of the government to pay 
a specified sum after a specified period, genc^rally d I days from 'he daU of issue^ 
The treasury bills arc generally sold by the centra bank on behalf of the 
government In view of their unparalleled excellenee m '‘qu^-'y and 
Lrkctability treasury bills are heavily bought by commere.al banks for the 

purpose of maintaining their secondary reserves. hv 

'^4. Collateral Loan Market. It refers to the market for 
f;po"unce of t^e colUteral loan market has declined sinee the stock market 

"“^SscountingisthcmainproccssofcxchangcofcrcditinthcscgmcnC 


MONEY AND ( APII AI. MARKETS 27 

of money market described above, they may be taken as a whole and designated 
as the ‘discount market.* 

The bond market, the government long tcrm*loan market or the treasury 
bonds, the stock exchange etc. relate to long term credit accommodation. These 
markets, therefore, belong to the capital market and arc not to be regarded as 
components of the money market. 


THE INSTITUTIONS OF THE MONEY MARKET 
The institutions which generally deal in the money market arc the 
commercial banks, non-bank financial- institutions, acceptance houses, bill 
brokers, and the central bank as the apex institution. 

1. Commercial Ranks. The commercial banks are the most imponani 
constituents of the money market. Of all the functions of a modern bank, 
lending is by far the most important. Commercial banks usually use their funds 
obtained from deposits and other sources for providing short-term loans to the 
money market. A major part of their earnings comes from ‘interest’ and 
‘discount’, that is to say, income derived from advances including bills 
discounted and bills purchased, and interest on investments. Advances comprise 
a large portion of a bank’s total assets, and form the backbone of the bank’s 
structure. The strength of a bank is thus primarily judged by the soundness of 
us advances. A wise and prudent policy in regard to advances is considered as an 

important factor inspiring confidence in the depositors and prospective 
customers of a bank. 

r. rA wish to reconcile the two conflicting motives of 

p olilabihly and liquidity is malcrialsed through money market dealings An 
ideal advance IS one which is granted to a reliable customer for an approved 
purpose in which the customer has adequate experience; It is safe to ensure that 

advantage and repayment will be made within a 
aasonablc period from trading receipts or known maturities due on or about 


2. Non-banking Financial Inslilulions. Non-banking financial 
.nsmuiions also mobilise savings and allocate them. In this respect thev 
perform the same functions in the money market as commercial banks 
However, ihcy differ from commercial banks" Since they cann^riL e cre^h or 
money asT^c banks do, their liabilities are not regarded as ln?y whlfc the 
liabilities (demand deposits) of commercial banks are regarded as money Some 

li -"-^ar-banks^nd .hdr 

vc^ w^ ffeW inslilulions cover a 

dcvclopmciii banks or insurance companies to simple institutions like mutual 

savings sooicties. Important non-banking Hnancial institutions in India consist 

of mvesimcni trusts, hire-purchase finance inslilulions chU funds loans 
finance companies and nidhis. lui'ons, cnii tunas, loans and 




1 


( 

I 

j 

i 

% 

t 

i 

r 

1 

c 

% 

1 

L 

2 

11 

O 

k 

u 

ir 

n 

K 

Is 

tr 


28 


STUDIES IN E:CUNC)MIC'S (PART 3) 


3. Acceptance Houses and Bill Brokers. Acceptance houses and 
bill brokers are the important institutions in the bill market. Acceptance houses 
(also known as merchant houses or merchant bankers) undertake to accept bills 
< drawn upon them under arrangement, in return for an acceptance commission. 

I They arc an imporuint constituent of the money market in the U.K. Bill brokers 

and discount houses also deal in the Dusincss of buying and selling bills of 
exchange and other bills. Bill brokers act as intermediaries between merchants 
who want to rai.se credit through selling bills and institutions who have shoa- 
^ term lunds available for invcsiincnt in bills. Discount houses specialise in 
discounting bills of exchange, and finance drawers of bills. They occupy an 
imporLini place in the London Money Market. 

•' 4. The Central Bank. The Central bank of a country occupies the 

^ highest place in the money market. The central bank is the lender of the last 
resort and the ultimate reservoir of the fund.s. The ccnual bank possesses power 
to create, expand and contract legal tender money and to regulate the credit 
business of banks. These pow-ers can be fully effective if they cover a wide 
f financial area and if all agencies dealing in money and credit arc brought under 
the Bank’s jurisdiction. The central bank, as the accepted leader of the money 
market, controls and guides the institutions of the money market and towards 
^ this end, it is armed with powers of credit control or monetary management. 

a The successful working of a money market in any economy is largely 

t conditioned by the institutional pattern and structural factors which exist in the 
s money market. It may be empha.^ised, however, that the various institutions 
( vhich deal in the money market arc intimately related to, and are dependent 
upon each other. The different segments of the money market cannot function 
5 without cooperation from each other. Further, some in.stitutions like the 
I commercial banks, investment banks and insurance companies might use their 
fund.s both for short- term as well as long-term and medium-term lendings and, 
j thus, rank as institutions of both money and capital markets. 1 he performance 
j of the various in.stitutions is largely conditioned by the character and 
I composition of money market in which they operate. 

I I Characteristics of an Undeveloped Money Market 

The money markets in the majority of underdeveloped countries are 
; mostly undeveloped or unorganised. In fact, they are dualistic, both developed 
' and undeveloped money markets exist side by side. The developed money 
market consists of the central bank, the commercial banks, bill brokers, discount 
houses, acceptance houses, etc. On the other hand, the undeveloped money 
market consists of the money lenders, the indigenous bankers, traders, 
merchants, landlords, pawnbrokers, etc. Since the majority of the people in 
1 underdeveloped countries live in rural areas and arc poor, the undeveloped 
market controls a major portion of the money market. The main characteristics 

of such a market arc : .... 

Personal Touch. The lenders have a personal touch with the borrowers. 
The lender knows every borrower personally in the village because the latter 

I resides there. 
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2. Fladbilily in Loans. There is no rigidity in loan transactions. The 
borrower can have more or less amount of loan according to his requirements 
depending upon the nature of security or his goodwill with the money lender. 

3. Multiplicity of Lending Activities. Mostly people do not specialise in 
money lending alone. They combine money lending with other economic 
activities. A merchant may supply goods on loan instead of money in cash. 

^.Varied Interest Rates. There is multiplicity (;f interest rates. Interest rates 
are much higher than rates in the developed sector of the money market. The 
interest rates are not even uniform. The rate of interest depends on the need of 
the borrower, the amount of loan, the time for which it is required and the nature 
of security. The greater the urgency, the higher will be the interest rate. 

5. Defective System of Accounting. In the unorganised sector of 'he money 
market, the system of maintaining accounts is highly defective. Proper accounts 
are never maintained. Formal receipts arc not issued for interest and the 
principal repaid by the borrowers. Besides, there is utmost secrecy in 
maintaining accounts and lending procedures in the .undeveloped money 
market. The accounts of the money lenders are not liable to be checked by any 
higher authority. 

6. Absence of Link with the Developed Money Market. The undeveloped 
sector is not linked with th'c developed sector of the money market in such 
countries. The former works independently of the latter and is also not under 
the control of the developed market. This has the effect of reducing the volume 
of monetary transactions and sa\ings, and prevents their use in productive 
investments. 

Characteristics of a Developed Money Market 

The developed money market is a well organised market which has the 
following main features : — . 

\.A Central Bank. A developed money market has a central bank at the 
lop which is the most powerful authority in monetary and banking matters. It 
controls, regulates and guides the entire money market. It provides liquidity to 
the money market, as it is the lender of the last resort to the various constituents 
of the money market. 

2. Organised Banking System. An organised and integrated banking system 
is the second feature of a developed money market. In fact, it is the pivot around 
which the whole money market revolves. It is the commercial banks which 
supply short-term loans, and discount bills of exchange. They form an important 
link between the borrowers, brokers, discount houses and acceptance houses 
and the central bank in the money market. 

3. Specialised Sub-Markets. A developed money market consists of a 
number of specialised sub-markets dealing in various types of credit 
instruments. There is the call loan market, the bill market, the treasurj' bill 
market, the collateral loan market, and the acceptance market and the foreign 
exchange market. The larger the number of sub-markets, the more developed 
is the nioney market. But the more number of sub-markets is not enough. What 
is required is that the various sub-markets, should have a number of dealers in 
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each market and ihe sub-markets should be properly intonated with one 
an other. 

4. Existence of lar^e Near-Money Assets. A developed money market has a 
large number of near-money assets of various types such as bills of exchange, 
promissory notes, treasury bills, securities, bonds, etc. The larger the number 
of ncar-money assets, the more developed is the money market. 

5. Integrated Interest-rate Structure. Another important characteristic of a 
developed money market is that it has an integrated interest-rate structure. The 
interest rates prevailing in the various sub-markets are integrated to each other. 
A change in the bank rate leads to proportional changes in the interest rates 
prevailing in the sub-markets. 

6. Adequate Financial Resources. A developed money market h^ easy 
access to financial sources from both within and outside the country, in faU, 
such a market attracts adequate funds from both sources, as is the case with 
the London Money Market. 

7. Remittance Facilities. A developed money market provides easy and 
cheap remittance facilities for transferring funds from one market to the other. 
The London Money Market provides-such remittance facilities throughout the 
world. 

8. Miscellaneous Factors. Besides the above noted factors, a developed 
money market is highly influenced by such factors as restrictions on 
international transactions, crisis, boom, depression, war, political instability, 
etc. 


SIGNIFICANCE OF THE MONEY MARKET 

The money market brings together the lenders and the borrowers p»d 
provides an arrangement to make transactions in short-term funds. The se^ces 
of money market arc, therefore, cssenrial to the smooth day-to-day working of 
the banking and financial institutions, business and government houses, and 
thus for the economy as a whole. Burgess has rightly remarked, “What a bank 
balance is to the individual, the money market is to the country’s credit system. 

The authors of the Radcliffc Committee’s Report have emphasised the 
role of the ‘wider structure of liquidity in the economy’. To the extent that 
liquidity means the ‘ease with which money can be raised,’ the len^g 
institutions, particularly commercial banks, make a special contribution. Ihe 
principal business of the commercial banks is to receive their depositors money 
and pay it on demand, but they can earn income by lending it to 
such a way that the liquidity of the funds suffers least impairment. A develop^ 
money ma^rkel helps the commercial banks to employ their reserve mor 
economically and thus to reconcile the conflicting principles of liquidity and 

profitabilily to their maximum benefit. . 
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hand, if their business is likely to be affected by similar seasonal influences, 
money will be easy or tight for each of them at the same lime, and the problem 
then becomes one that can most easily be resolved by the provision of special 
facilities at the central bank. A money market has, thus, an obvious task to 
perform : to seek out the funds wherever they may be and to channel them into 
the hands of the institutions that require them. 

For an individual banker money market provides a place where changing 
liquidity requirements can be accommodated. But it is much more than that. It 
al^ serves Uie liqui^ty needs of an endless variety of individuals, business, and 
government units. It is an invaluable agency for promoting the flexibility, 
mobility, and full utilization of community resources. | 

The money market serves the business and industry by meeting their 
working capital requirements through the system of exchange bills, commercial ' 
papers, and so on. It constitutes a reservoir from which short-term funds are ' 
obtained when special demands arise. It also enables the business community 
to economize in its use of cash by inducing it to invest its surplus funds for short 
periods vnth an assurance that these investments can be quickly liquidated or 
converted into cash. A smoothly functioning money market channelises the flow 
of funds to the most important uses throu^oul the economy. It is the channel 
for mobilising idle resources and investible funds of the community for 
productive purposes. 

A well-organised money market facilitates the working of the capital I 
market also, because the institutions operating in the capital market often make 
use of funds obtainable in the money market. Conditions in the money market ; 
Md the short-term rates of interest prevailing therein influence the conditions . 
in the capital market as well as the long-term rates of interest. 


The money market mainly helps the government mainly in two ways. It 
enables the governnient to obtain short-term accommodation by means of 
treasury bills wthout interfering with the normal functioning of the banking and 
credit system in the economy. Moreover, the money market gives stability to the 
government security market and strengthens the credit of the government. 

A well-developed money market is the basis for an effective performance 
01 a central bank's policy of monetary management, 'it is m ihd money market 
tnat the central bank comes into contact with the financial sectors of the 
^nomy ^ a whole and it is through varying the liquidity in the market and 
mereby influence the cost and availability of credit that the Bank achieves its 
cconomc objectives.'' The money market and short-term rates of interest which 

the ® barometer of monetary and banking conditions in 

® valuable guide to the determination of central 

stram on the baking system is first felt in periods of pressure, 

banking system U first felt in periods of 

therefore, regulate the short-term money 
market so as to influence cost and availability, demand and supply of money. 
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Pro!. Sen has shown how diflcrent sub-niarkels ol a developed money 
market help in the proper functioning of the cental bank. The developed money 
market, being a highly integrated structure, enables the central bank to deal with 
the most sensitive of the sub-markets so that the influence of its operation may 
spread to other sub-markets also. “The more organised a money market, the 
greater is the smcxjthness with which the central bank can exercise control ovei 
the banking system.” 

CAPITAL MARKET 

Normally, a business enterprise needs finance for two purposes : (i) for 
buying capital equipment and fixed assets, such as machinery, tools and 
implements, power plant, construction of factory building and workshops etc,, 
which are referred to as long-term capital requirements, and (ii) for buying raw 
materials, holding the stock of finished goods, for payment of wages, etc., which 
are referred to as short-term capital requirements. Thus, an industrial house 
has to borrow short-term funds as well as long-term funds. The money market 
caters to the short-term needs only. The long-term capital needs are satisfied 
by the capital market. 

Concept of Capital Market 

The term “capital market" is used to describe the institutional 
arrangements for facilitating the borrowing and lending of long-term funds. 
Usually, stress is laid on the markets for long-term debt and equity claims, 
government securities, bonds, mortgages, and other instruments of long-term 
debts. Thus, the capital market embraces the system through which the public 
takes up long-term securities, cither directly or through intermediaries. It 
consists of a scries of channels through which the savings of the community are 
mobilised and made available to the entrepreneurs for undertaking investment 
activities. The capital market consists of two sub-markets - the one dealing in 
new issues, and the other concerned with the transfer of the ownership of 
existing issues. The new issue market attracts new capital investment, while the 
other only determines the ownership of the existing securities, i.e., by whom th< 
existing securities shall be held. Those who supply long-term finance and thos< 
who require them arc linked together by a chain of specialist intermedir ries. P 
firm,in need of capital, obtains U through the sale of shares usually through ar 
issuing house which not only advises on the terms of the issue but gets it 
underwritten by a firm of underwriters who, for a small commission, will take 
at an agreed price the entire issue or the unsold part of it, which it will sell 
afterwards at a premium, depending on the performance and the image of the 
firm Apart from the issuing house and the unrierwriling firm is the Stock 
Exchange where both Government and private securities or stocks are traded. 

Conventionally, short-term credit contracts are usually classified as money 
market instruments, while long-term debt contracts and equities are regarded 
as capital market instruments. In practice, however, there is a thm line ot 
demarcation between the money market and the capital market, because quite 
often the same institutions participate in the activities of both the markets, and 
there’is flow of funds between the two markets. 
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Distinction between Money Market and Capital Market. As noted in tiu 
beginning of this chapter, money market is some limes defined as a centre, where 
dealings in borrowed funds take place. The dural it>n of such funds may vary 
from a very short period e.g. a fc ' hours to a long-term a few years. Thus, 
some writers include both lo.ig-pcriod capital market and short period money 
market proper in the term “money market.” However, a distinction between the 
two i.e., short-period market and long-period market for borrowed funds is 
often made. Money market refers to the market, where dealings only in the short 
period lake place. The term capital maikcr is employed Uj denote the market, 
where funds for long period arc lent and borrowed. Capital market may be 
lurther divided into two types - one market for new capital and another for old 
capital. It must be noted that money market and capital market thus defined arc 
not independent. On the other hand, one is closely related to and dependent on 

^eother.Same dealers deal both in the capital market and in the money market. 

Commercial banks, for example, lend funds lor the short period as well as for 
long period. Thus, a close relationship exists between the two. 

Institutional Structure orCapituI Market 

.or the sources of demand 

lOr, and supply of long-term capital (money capital). 

cateJdes^nfTn*' Thf demand for capital tomes from various 

aS ■ such as the Central and Stale (iovernmenls, local 

coS cs) “h, lndi?*?h groups Goint stock 

demand .fr ' government constitutes an important source for 

demand of capital funds on account of widespread expansion of the nublir 

There has been an increasing trend of pub ic 

seruddeTEond^ eTc" the d loans bv fss^f:; 

Ilk’ ■ ' ’ ^ range from live to fifteen years ^ 

joint from the 

fik issnino^tia «e companies i aise funds hy the following methods: 

' financial institutfonT- called d"’ !’“"r>wing from specialised 
deposits from\t M Banks,” and (iv) inviting fixed 

beenL^™“v^ngPfaLSler 

lumpy capital expenditure In r i borrow in order to finance 

bodies rcLrt to L capUaTmarkt ' r expenditure, local 
of India on this issue the nnici r the study hy the Reserve Bank 

THe Suppirof -uch. 

to the capital market.*A largc^parTonh"^ f 

individual investors throueh ^oiliiv . ^ t ^ oblamcd directly from 

institutions such as the dcvdopmcnl^ bt nkrw?*h ^ 1 specialised financial 

Finance Corporation of InX Tate r insl.lul.ons like the Industrial 
Rca>ustruction Co.poratirS’l^b J industrial 

Playing a very signifiLt rol^ ^ l::tl - 
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In the capital market of India, there arc other sources known as financial 
TOitermediaries. These are the Life Insurance Corporation and other insurance 
mompanies. 

^ It may be observed that within two years (1986-88), the loan sanctioned 
^hy the term financing institutions has increased by more than 70 per cent. 

® Again, in recent years, Provident Funds are becoming a very significant 
Tiedium of savings for the working classes, but their monev does not flow into 
he private sector investment market, because it is mostly invested in 
jovernment securities, Government small savings, and other trustee securities. 
Y In recent years, commercial banks arc also indirectly coming into the 
j jicture of the capital market. Though, basically, commercial banks are confined 
vO short-term lending, they are, at present, showing an interest in catering to the 
rnedium and long-term credit needs of industry and agriculture, through 
aiubscribing to the share capital and debentures of special financial institutions 
like IFC, SFCs and ICICI. Again, banks underwrite shares and debentures 
cssued by joint stock companies. 

Hmportance of Capital Market 

C The capital market plays an important role in mobilising savings and 
:hannc!ising them irito productive investments for the development of 
commerce and industry. As such, the capital market helps in capital formation 
bnd economic growth of the country. We discuss below the importance of 
g:apital market. 

( 1. Link between Savers and Investors. The capital market acts as 

tan important link between savers and investors. Funds fiow into the capital 
(market from individuals and financial intermediaries which arc absorbed by 
1 commerce, industry and government. It thus facilitates the movement of sucam 
jof capital to be used more productively and profitably to increase the national 
I income. 


( 2. Incentive to Savers. The capital market provides incentives to 

1 savers in the form of interest or dividend and uansfers funds to investors. Thus 
{ it leads to capital formation. In fact, the capital market provides a market 
’ mechanism for those who have savings an(j to those who need funds for 
I productive investments. It diverts rc.sourccs from wasteful and unproductive 
i channels such as gold, jewellery, real estate, conspicuous consumption, etc., fo 
productive investments. 

3. Stability in the values of Slocks and Securities. A well- 
developed capital market comprising •,;xpcri banking and non-banking 

I intermediaries brings stability in the values of stocks and securities. It docs so 
by providing capital to the .icedy at reasonable interest rales and helps in 
minimising speculative activities. 

4. Encourages Economic (Jro«th. The capital market encourages 
economic growth. The various insiiluiions which operate in ilie capital market 
give quantitative and qualitative direction to the How of funds uhd bring rational 
allocation of resources. They do so by convening liiuincial assets into 
productive physical assets. This leads to the dcvelopiueiil (•! i.omincr'.e and 
industry through the private and public sectors, thereby inducing economic 

growlli. 


MONEY AND CAPITAL MARKTTS 


35 


developed capUal market is a great hindranccr ic capital formation and 
(gnomic growth. Even though the people arc poor, yet they do not have any 
inducements to save. Others who save, they invest ihdr savinL in ^stcful and 

ZutS trsuch"^" J-''cry.-nZZZp“ 

ZhSZ ? ^ countries can induce people lo save more by 

a dZooed ^n^t'T t """■’’f '<'"8 financial insCilutions for the existence of 
Ltw^ saZ and “ '“"g i" P^viding a“nk 

1 U/I .• Questions 

moneymZe? constituents of the 

^SliTbeT-S'*"" ^ “■ importance, 

^a) Money and Capital markets, 

(b).Deyeloped and Underdeveloped money markets. 
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THE SUPPLY OF MONEY 


The supply of money is a slock at a particular point of time, though it 
1 conveys the idea of a flow over time. The term the supply of money* is 
i synonymous with such terms as ‘money stock', stock of money’, ‘money supply* 

’ and ‘quantity of money'. In *his chapter, we shall study the definitions of money 
» supply and its determinants. 

• Money is used as a means of payment and is Ireely accepted for the 
^ settlement of debts. The term “supply of money" thus moans the aggregate stock 

* of domestic money owned by the public in a country. The term public refers 
\ here to private individuals and business firms, operating in the economy, but it 
' excludes from itself the Central (iovcrnmenl, the Central Bank and the 

a>mmer-ial banks. The cash balances held by the Central (iovernment and the 
: State (iovcrnmenls with the' Central Bank or with the Treasury or the cash 
1 reserves owned by the commercial banks arc not included m supply 

1 on Ihe ground ih jl they arc not in actual circulation in the country. The money 

, supply^ in a country means the "tohr/ slock of money m nublk’ 

1 thus, io take into account only that stock of money winch ,s ‘he pubhe 

, in a spendable fo^m. Cash balances held by the C cntral 

Bank or the commercial banks are no pari of mrniey supply since they are m l 
in actual circulation in the country. Viin. the supply of money at anypameaia 
momcnl of lime means Ihe total antotint of money in ciretilalion at that moment 

The total money supply in a country comprises, (i) 
metallic coins and paper notes issued by the Central Bank or ihc Centra 

(ioyernment and circulating in the countiy. and (n) demand 
to withdrawal by cheques) held by the public with the commercial banks. 

Since cur'rencv money is issued by the Central Bank or the Central 
Ooverninenl, it enjoys a legal status. It ,s legal tender money. It cannot be 
refused in the settlement of debts. Its general acceplabihly as a means o 
payment has made .1 an important consliluenl oj 

tmrcrcial banks are io money because ihey can be wilhdrawn without prio 

notice to the banks. But the lime-deposits held by the public 

banks cannot be regarded as fuli nedged money, because 'h^>.“"^ '^'‘h^raw 

only at the expiry of the fixed period, c.xcepl m certain neted 

Time-deposits, at best, can he regarded i>nl> as qudsi-nione>. not g 

mdnev Thev no doubt, function as a store of \alue. but. b> no means, do they 
"ute a means of payment. Similarly, the over-dral. granted by commere.a 


THE SUPPl.Y or MONI-Y 


37 


banks on current account to their customers cannot be regarded as money 
unless they arc actually made use of by the customers in question. 

The monetary gold stock held in reserve as a backing to paper currency 
cannot be included inmoncysMpplyfor the simple reason that it is not permitted 
to circulate within the country. Likewise, we must exclude from money supply j 
the cash balances held by the Treasury, the Central Bank and commercial banks 
as reserves to support publicly-owned demand deposits. 

To sum up : the money supply in a coitnuy comprises of two items, (i, i 
currency item (i.e., coins and paper notes), and (ii) deposit item (i.e., demand ' 
deposits withdrawable by cheques). The total money supply bears a certain 
variable proportion to the national income of a country. For example, the money 
supply in India, roughly speaking, constitutes 26 per cent of its national income 
(at current prices). This means that the income velocity of money in India is 4. 
or in plain words, every rupee circulates four limes to facilitate commercial 
transactions in the country. 


DIFFERENT APPROACHES REtiARDING MEASURE OF 

MONEY SUPPLY 


Based on different notions of defining money in a modern economy there 
are four major approaches regarding the appropriate measure of money slock, 
namely : 

1. The Traditional Approach; 

2. The Chicago School or Monetarist Approach; 

3. The Gurley-Shaw Approach; and 

4. The Radcliffe or Liquidity Approach. 

1. Traditional Approach 

The traditional approach emphasises the significance of money as a 
medium of exchange and holds that money supply is constituted by currency 
money plus chequablc demand deposits of banks held by the public. 
Conventionally, thus, the stock of money at a point of time is measured by 
aggregating the issue of currency notes and the amount of demand deposits with 
banks. This approach is functional and I unction determines nature. 


According to this view, money supply is defined as currency with the publi 
and demand deposits with commercial banks. Demand deposits arc currer 
accounts of depositors in a commercial bank. They are the liquid form of monc 

cheques for any amount lying in their account 
and the bank has to make immediate payment on demand. Demand deposit 
Mth commercial banks plus currency with the public arc together denoted a 

as a narrower view of lire money suppi 
te^use all o her liquid assets arc excluded from the definition of money suppf 

‘•‘^Posils and liabilities of non-bankin 

liSifip? 'I'cmsclvcs act as a medium of exchange. Thes 

the ial^t n t1 currency or demand deposits for usin 

me value stored for making payments. 
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2. Tlie Chicago School or Monetarist Approach 

The Chicago school, led by Milon Friedman, however, on empirical 
consideration, holds that money includes all those things which are perfect 
substitutes for one another. Thus, according to their view, money supply 
constitutes currency plus demand deposits plus lime deposits. Professor 
Friedman defiiics the money supply at any moment of lime as “literally the 
number of dollars people are carrying around in their pockets, the number of 
dollars the> have to their credit at banks in the form <^f demand deposits, and 
also commercial bank lime deposits.” Time deposits are fixed deposits of 
customers in a commercial bank. Such deposits earn a fixed rate of interest 
varying with the time period for which the amount Is deposited. Money can be 
withdrawn before the expiry of that period by paying a penal rate of interest to 
the bank. So lime deposits po.sscss liquidity and arc included in the money 
supply by Friedman. Banks in India usually charge a penalty of 2 per cent for 
premature encashment of time deposits or for their conversion into demand 
deposits. 

Friedman also gives a very strong empirical argument in favour of 
including lime deposits in the definition of money supply. Empirical work done 
by Friedman and his friends on the U.S.A. data shows that changes in money 
income are very closely related to and arc brought by changes in money supply. 
The correlation between changes in money supply and changes in money 
income improves when lime deposits arc also included in the definition of 
money supply. 

Thus, this definition includes M\ plus lime deposits of commercial banks 
in the supply of money. This wider definition is characterised as Mi in America 
and Ml in Britain and India. It stresses the store of value function of money or 
what Friedman says, ‘a temporary abode of purchasing power. 

3. The Gurley-Shaw Approach 

The Gurley-Shaw approach, on the other hand, visualises that totality of 
financial liabilities of monetary and non-monctary financial intermediaries as a 
whole and not the quantity of money alone determines the spending decisions 
of the public - househ^ilds and the firms— in a modern economy. Thus, their 
concept of money supply includes all alternatives, liquid stores of value such as 
currency, demand deposits, time deposits, equity share, units of Unit Trust, etc. 

They include in the supply of money, ^fl plus deposits of savings banks, 
building societies, loan associations and deposits of other credit and financial 

institutions. 

Gurley and Shaw suggest that money supply be defined as ‘a weighted sum 
of currency and demand deposits and substitutes with weights assigned on the 
basis of the degree of substitutability ranging from one to zero.’ The more 
imperfect a substitute, the less the weight. 

An illustration will make it clear. Let us assume that at a particular time 
public’s total a.sscls arc as follows : (i) Rs. l.(HM) crores m the lorm of currency, 
(ii) Rs. 2,0(X) crores worth of lime deposits, (iii) Rs. 2,000 crores as liabilities ot 
non -bank financial intermediaries. So public's total assets arc Rs. .5,000 crores. 
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Let us assume, for understanding, that degree of sulislilulabilily between time 
deposits and currency is 0.75 and between currency and liabilities of NBFls i. 
0.50. Currency, of course needs to be assigned a»weight one because it has 10( 
per cent substitutability. 

Now we can calculate the weighted sum of money supply as follows : 

Rs. 1000 (currency) X 1 + 2,000 (time deposits) x 0.75 + 2,000 (liabilitie: 
of NBFls) xO.50 = 1000 + 1500 + 1000 = Rs. 3,500. 

Therefore, according to Gurley and Shaw the real money supply will b( 
Rs. 3,500 and not Rs. 5,000. 

4. The Radcliffe or Liquidity Approach 

The Radcliffe or Liquidity Approach, however, offers a completely nev 
line of thinking and a much wider concept of money supply. The Radcli^ft 
Committee holds that money supply is just a part of the wider structure o 
liquidity that is relevant to the spending decisions of the community. Prices art 
affected by the spending decisions of the people which in turn is determined b; 
the general liquidity of the economy. Hence, the concept of money suppb 
should be viewed in terms of general liquidity which includes cash, all kinds o 
bank deposits, deposits with other institutions, near-money assets, and iht 
borrowing facilities available. 

The Radcliffe Committee, however, ob.serves that money supply, in < 
modern economy, cannot be successlullv measured empirically, as the dcgrecj 
of liquidity of different constituents t)f money supply (money, near-money anc 
real assets) are varying in nature and are relative in time variation. 

The choice between these allcrnalive concepts of the money suppl) 
depends on two considerations : one "a particular choice of definition ma) 
facilitate or blur the analysis of the various motives for holding cash,” and two 
from the point of view of monetary policy an appropriate definition shoul 
include the area over which the monetary authorities can have direct influence 
If these two criteria arc applied, none of the four definitions given above i? 
wholly satisfactory. 

The first concept of money supply may be analytically better because M 
IS a sure medium of exchange. But M\ is an inferior store of value because i 
earns no rate of interest, as is earned by I ime deposits. Further, the Central Bank 

can have control over a narrower area if only demand deposits arc included ir 
the money supply. 

The second concept that included time deposits (A/ 2 ) in the supply ol 
money is l^s satisfactory analytically because “in a highly developed financial 
structure, it is important to consider separately the motives for holding means 
o parent and time deposits.” Unlike demand deposits, lime deposits are not 
a penect liquid form of money. This is because the amount lying in them cannot 
DC withdrawn immediately by cheques. Normally, it cannot be withdrawn before 
^ due date of expiry of the deposit. In case a depositor wants his money earlier, 
he has to give a notice to the bank which allows the withdrawal after charging a 
penal interest rate from the depositor. Thus time deposits lack perfect liquidity 
an canno e included in the money supply. But this concept is more 
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apprt)pricilc Irom ihc point of view o! monetary policy because the Central Bank 
can cKercise control over a wider area that includes both demand and lime 
deposits held by commercial banks. 


The third concept of \noncy supply that includes My plus deposits of 
non-banking financial institutions is unsatisfactory on both the criteria. First, 
they do not serve the medium of exchange function t>f money. Secondly, they 
almt)st remain oufsidc the area of control of the central bank. The only 
advantage they possess is that they arc highly liquid store of value. Despite this 
merit, deposits of non-banking financial institutions are not included in the 
concept of money supply. 

The li(|uidity approach is also not salislactory. Needless to point out that 
liquidity being a state of the mind - a matter of mood and psychology of the 
people cannot be precisely measured. 


CREATION OF MONEY-VARIATIONS IN THE MONEY SUPPLY 
After having explained the various approaches of money supply, we shall 
] explain how the money supply increases or decrca.scs. Variations in money 
supply ari.se out of the action of moncy-crcaling agencies i.c., the treasury, the 
central bank and the commercial banks. These agencies require assets of various 
kinds and issue in payment their liabilities. These liabilities are payable on 
demand. Thus, money supply crmsisis of debts of these money-creating 
I agencies. Commercial banks cause variations in moncysupply by creating credit 
through their operations of accepting deposits and advancing loans. The central 
bank is a government agency that haslhesirlual monopoly of note-issue. Besides 
this, the tAulral bank exercises a control rwer the credit structure of the whole 
economy. In addition to these two agencies, the (iovcrnmenl also is.sues token 
coins and notes of smaller denominations. In India, the one rupee notes arc 
issued by the Ministry of Finance of the (io\l. of India. As mentioned above, 
money supply consists of the dcl>ts of the various financial institutions 
(commercial banks, central bank and Treasury). Therefore, any change in the 
debt composition of these institutions is likely to have its effect on moncysupply. 
We may, therefore, explain in what follows as to how these institutions can bring 
about changes in the money supply through their lending and borrowing 
activities. 

Commercial Banks and Money ,Sup|)ly 


The commercial banks’ demand deposits arc gencraly referred to as a 
constituent of money supply, because they are transferable by cheques in the 
settlement of debts. It is through payments made by cheques that the volume of 
demand deposits undergoes constant change. 

The creation of bank money (»r tlcmand deposits depends on the credit 
creation aclivilics of the banks, whith are based on the cash volume - the 
high-powered money - held by them. 1 he hank money, as such, is regarded as 
secondary money. 

C'onventionally, therefore, the tiUal monc\ supply is composed of 
high-powered money and secondar\ nu'nc\. 
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The relalive amounts of the two constituents of money supply, namely, 
currency, money and demand deposits, depend upon the degree of 
monetization of the economy and the banking habits and banking development 
in a country. In economically advanced countries such as the U.S.A., and the 
U.K., etc., it is demand deposits which form the bulk of the total supply of 
money. For instance, almost 80 per cent of the money supply of the U.S made 
up of demand deposit accounts of the public in commercial banks. Thus, most 
of the payments are cheque payments in that country. It is estimated that over 
00 percent of the total volume of money payments are made with deposit money 
as the medium of exchange. In underdeveloped countries, such as India, on the 
other hand, the proportion cf currency money to the total money supply with 
the public is considerably large because a very high percentage of transactions 
are performed through cash payments, rather than through cheques. On Isl 
.lanuary, 1989, for instance, the total supply of mone7 (A/3) in India amounted 
to Rs. 1,87,557 crorcs, of which currency money with the public (A/i) amounted 
to Rs. 64,8.V) crorcs or 34.6% and deposit money was Rs. 1,22,721 crores or 


Rcsene Bank of India's Measure of Money Stock 

Holding a notion of the liquidity approach to money, the Reserve Bank of 
India sums up the following assets as 'aggregate monetary resources” : 

(1) Currency (C) ; 

(2) Demand Deposits of Banks (DD) ; 

(.^) Other deposits of the RBI (OD) : 

(4) Post Office savings deposits; 

(5) Time deposits of banks; and 

(0) Time deposits of post ofllees. 

The report of the second working group on money .supply (of the Reserve 
Bank ol India), published in Pn7. thus, spelled out a meaningful definition of 
money supply to laeililate rational po!ie> Ittrmulation of the Indian economy. 

According to the group, mone\ supply is both an economic and a 
policy-controlled variable. Mone\ supplv. as an economic variable, is influenced 
by the portfolio behaviour of the public and banks.. As a policy-controlled 
\ariable, changes in money .supply are al feeted by the monetary authority’s view 
and action regarding the appropriate size of primary as well as secondary 
money. The group observes that for monetary analysis and policy, a single 
measure of money stock cannot be ^sed, as it would be not only inadequate but 
misleading, too. In fact, from the standpoint of money as a mediuni of exchange, 
in a modern economy, the nn>netary aggregates are fundamentally composed 
ol those assets which po.ssess the attribute of '‘superior Ikjuidily.” 

In receni years, the. Reserve Bank of India has adopted four measures of 
monc\ Mock m a de.scending order of Hquiditv criteria as folUiws • 

(0 Ml. 

(»i M2. * ^ 

(»V) M3, and 

(n) Mj 
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where : 

Ml = (/) currency notes and coins with the public (cash on hand of all 
banks is excluded + (a) Demand deposits with all commercial and co-operative 
banks (inter-bank deposits are excluded) + (Hi) Other deposits held with the 
Reserve Bank of India. (Balance in account No. 1 of the International Monetary 
Fund, the Reserve Bank of India Employees' Pension, Provident and Guarantee 
Funds and ad hoc liability items are excluded.) 

Conceptually, the category Mi is the same as traditional sense of money 
supply with the public. 

M 2 = (0 Ml + (ii) Savings deposits with Post Office Savings Banks. 

The category M 2 is prescribed as a compromise between the need for 
conceptual neatness and operational feasibility. This is on account of the fact 
that Post Office Savings Bank deposits arc relatively less liquid than demand 
deposits with banks, but are more liquid than time deposits. 

M 3 = (/) Ml + (ii) Time deposits of all commercial and co-operative 
banks (inter-bank lime deposits are excluded). 

The category M 3 represents aggregate monetary resources (AMR) as has 
been conceived by the first working group of the R.B.I. on the concept of money. 

Mj = (') M 3 + (//) Total deposits with the Post Office Savings 
Organisation. (National Savings Certificates are excluded). 

The category Ma is an extension of M 3 as aggregate monetary resources , 
(AMR), aggregated by the second working group. f 

The second working group claims that these new categories of measuring 
money stock in the Indian economy have a muef wider spectrum of monetary 
aggregates, in view of their varying degree oi liqu Jily and, thus, may biing the 
money supply data of the R.B.I. more close to re 'ily. 

Table 1 below represents these four meusc es of money stock by the 
Reserve Bank of India for some selected years. 


TABLE 1 

Money Stock in India 
(Rs. crores) 


Year 

M, 

M, 

M, 

M 4 

1970-71 

7,321 

8,311 . 

10.958 

12,142 

197H-79 

Il.K.'iH 

23.6.34 

39,867 

44,555 

1981-82 

24,896 

27,237 

62.551 

69,961 

19H.S-S9 

64.83f) 


1.87,557 



Front lilt’ vic’ivpoinl of ‘nondan niniKt^cnicnf. M i signifies a flow, whereas 
M 3 refers to stock and ho b should he tackled with due care. 
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Questions 

Explain the concept of ‘Money Supply.’ 

Examine the traditional and modern views of the concept of money 
supply. 

How is money stock measured by the Reserve Bank of India ? 

State the different approaches for the measurement of money stock. 

Discuss the determinants of the money supply. Should time deposits 
be' included under money supply ? 
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Broadly speaking, the concept of demand for money has been interpreted 
in two different ways, depending upon the two notions relating to the nature 
and functions of money. As we know, there are two fundamental functions of 
money, that of a medium of exchange and that of a store of value. Accordingly, 
there is the medium of exchange concept of the demand for money, and the 
store of value concept of the demand for money. The former is the classical view 
and, the latter, the modern view of demand for money. 


CLASSICAL NOTION 

To the classical economists, money is demanded liy the people only as a 
medium of exchange and, therefore, implies that it is not demanded for its own 
sake. Thus, the classicists believed that the demand for money was es.sentially 
for money to spend, or for the perfoi maiiee of transactions. This means that the 
demand for money emerges from the volume of transactions of goods and 
services to be carried on, during a given period. Thus, they thought that the 
demand for money was determined In the total quantity t>f goods and services 
that had to be paid for, during a gben period. Further, the quantity of money 
people would require to hold (i.e. their demand for money) for llicsc 
transactions depends on the velocity ol eiieulalu>n of money. This view is also 
designated as the transactions approach to the demand for money. 

Fisher, a classical monetarist, held that the demand for money 
product of the volume of transactions (T). over a period tif time, multiplied by 

the price level (P). Thus, 

Md =PT. 

If. in a year. T is 1,()00 units and P is Rs. 1(1 per unit, then 

Mt/ = Rs. 10 X 1,000= lO.tHH). 

In this approach, the demand lor money is delmed objectively, in a 
mechanical scn.se only, and no attention is paid to the motives behind the 

demand for money. 


MODERN CONCEPT: DEMAND EOR MONEY 

AS AN .CSSET 

Modern economists stress the store of value' function of money and wew 
that the demand for money means demand lor money to hold-lhe demand for 
cash balances. Money is not just meant for spending. It can be held as a form ot 
wealth or asset which command.s other lorms of wealth in exchange, all the time. 


1 
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Thus, money being the most liquid asset, can serve as an efficient store of value; 
so it is demanded for its own sake. In this sense the demand for money is the 
inverse of the velocity of circulation; we can say cither that the demand for 
money has increased or that the velocity of circulation, the rate of spending, has 
diminished, or conversely. 

In short, the modern approach to the demand for money stresses the 
public’s need for cash, or money balances, as a store of value at a particular 
point of lime. In this context, it involves evidently, the reason for the people’s 
preference to hold liquid cash, or money, rather than other assets, as a store of 
value. This desire for money is described by Keynes as liquidity preference. 
Thus, the demand for money, in the Keynesian sen >e, is a demand for liquidity 
or '’liquidity preference.” Hence the modern approach to the demand for 
money has been designated as the cash balance or liquidity preference 
approach. 

Now, viewing the demand for money in its modern lermirology, the 
question may be asked : Why should there be demand for money io hoiu, or why 
do people prefer to keep idle cash balances ? An t>bvious answer is provided b* 
the subjective considerations of individuals regarding liquidity motives for tli . 
satisfaction of which ifiey desire to hold money balances. Keynes distinguished 
three such motives which induce people to hold money. These are : (1) the 
transactions motive; (2) the precautionary moti\c, and (3) the speculative 

motive. 


To Keynes, the total (Remand for money implies total cash balances. 
Analytically, total cash balances may be classified into two parts : 

(i) Active Cash Balances; and 

(h) Idle Cash Balances (The Spcculali\c Demand for Money) 

(i) Active Cash Balances 


Active cash balances relate lt> the demand Ibf. money held under 

trasactions and precautionary motives. I n other words, transactions demand for 

money and precautionary demand for monev together constitute active cash 
balances held by the people. 


Transaction Demand for Money 

Money being a medium of exchange, the primary demand for money 
balances arises directly out of its use for carrying on ordinary trade and busines; 
allairs ol the ecOTomy, The transaclions-prompied demand for money arisej 
on acraunt of the lack of synchronisation between receipts and payments 

na^^nic Th "'oncy income as frequently as they maks 

SaK IS received at discrete inlcnals of time, but i: 

U ifiS^hle ^continuously against the exchange of goods and services 

‘ ° ^ Slock of money all the time ir 

order to carry on their transactions. ^ 

balan^^as transactions motive concerns the demand for monej 

SLI^r^ceVTsI^^^ ^ the gap betweeJ 
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In the view of Prof. A.C L. Day, a major clcmcnl in the demand to hold 
’money is the transactionary demand. He points out that the Iransaclionary 
demand to hold money is based on two characteristics of money, namely, 
convenience and certainty. Money possesses the attribute of convenience, in the 
sense that, it is universally acceptable, easily portable and storable without any 
cost. The certainty attribute of money implies the relative stability of the value 
of money. Thus, money is the most convenient as well as certain form of storing 
wealth. That is why people prefer to hold money balances in order to bridge the 
gap between periodic receipts and payments in transactions phenomena. 

Keynes, in dealing with the transactions motive, recognised both an income 
and a business motive. 

77ie Income Motive. This refers to the transaction motive of the 
households, i.e. consumers’ class. From the consumer's point of view, the 
amount of money which he will hold to satisfy the transactions motive will 
depend both on the size of his income and on the intervals of lime between 
receipt of the various instalments and then its disbursement. As income 
[increases, there is the income motive for increasing transaclionary demand for 
money. Obviously, a rich man will hold more money to satisfy his income motive 
than a poor man. 

The Business Motive. This refers to the transactions motive of the 
lentrcpreneur class or business community. Businessmen require money 
ibalanccs in order to meet business expenses, like payment for new materials 
and transport, payment of wages and salaries, and allied current expenditure. 
Money held by producers for these purpo.ses is said to be held to satisfy the 
business motive. iMoncy balances held under this motive \sill depend on the 
turnover of the firm. The larger the turnover, the larger will be the demand for 
money. 

It follows, therefore, that the amount ol money balances held under the 
transactions motive will depend ; (i) mi the time and si/e ol tlrm's incomes, and 
(ii) on the turnover of business. As income rises, and ihebusine.ss becomes more 
prosperous, the amount of money demanded for the transactions motive will 
rise. 

It is commonly staled that (he transaclitnis motive fi>r holding money 
fluctuates with the level of money inemne. This is justiricd by the assumption 
that transactions and hence, lransactii>nat> demand lot money, fluctuate in 
proportion to changes in money inemne. 

It should be noted, then, that the transactions dem.ind for money is 
income-determined, and is rel.itivelv stable i)ecaiise income does not change ah 
of a sudden. Moreover, changes in the tale of interest have no such influence 
in changinn the transactions demand which is determined b\ the level of income. 
Thus, the transactions demand ti'i money is interest-iiK lasiie. 

There may be seasonal v.iriaiions in the demand lor money held under the 
transactions motive. For inst.tnee. duiing lestive seasons, like Divvali and 
C hristmas. c'r durinu vacation (iei iod. il mav letKl to ineiease .U micro-as well 
)s maerc'-levels. Similariv. in thu busv sL.is«m, alter the harvest, (he busin<‘ss 
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communit/s transactions demand for money tends to increase, while in the 
slack season, it decreases. Nevertheless, the trend of a community’s aggregate 
demand for money, under the transactions motive, depicts a high degree of 
correlation of proportionality to the size of money of national income. 

In symbolic terms, if Lt represent the transactions demand for money, the 
money demand function may be stated thus : 

Lt=/(Y), 

where, Y stands for the level of national income. 

Precautionary Demand for Money 

Apart from transactions purposes, people generally desire to hold some 
additional money balances against unforeseen contingencies. Thus, the second 
reason for holding money balances is the precautionary motive. The money 
balances which people hold under the precautionary motive will be devoted to 
fulfilling the function of a store of value. Out of prudence, people keep some 
liquid reserves or cash balances to provide for unexpected contingencies-for 
events such as illness, accidents, unemployment, or some ceremonial occasions. 
The precautionary demand for money depends largely on the uncertainty of 
future receipts and expenditures. This demand is very sensitive to the 
anticipation of the level of income. However, future uncertainty is an important 
factor determining the precautionary demand for money. Therefore, when 
uncertainly is present, people tend to hold money balances to act as a buffer 
against unforeseen contingencies. Naturally the precautionary demand for 
money varies with the type of emergency envisaged. The increased desire for 
liquidity, related to the' precautionary motive, is described by Keynes as “the 
desire for security as to the future cash equivalent of a certain proportion of 
total resources.” 


Thus, the precautionary demand for money is income-determined and is 
relatively stable. Obviously, the larger the income of the individual, the larger 
the cash balance set aside for future contingencies. Moreover, the estimate of 
future contingencies is normal under normal circumstances, which do not 
fluctuate suddenly. Thus, the precautionary demand will be relatively stable. 
Though money is held under the precautionary demand as a store of value, it is 
not affected by the interest rates. Therefore, the precautionary demand for 
money is also interest-inelastic, and is income-determined, but, by and large, it 
changes in response to the changes of uncertainties. 

In symbolic terms, by denoting the precautionary demand for money as 
Lp, we can represent the money-demand function as follows : 

I ■ u 

n practice, however, it is difficult to bifurcate the transactions demand 
and the precautionary demand for money. And, it must be remembered that 

oth are incomc-detcrmincd. The combined sum of monev balances, held under 

.1 n'*""''’ I w"' precautionary motives, is, however, referred to as “active 
si it d ^ symbolic terms, the demand for active balances may be 


Li - L| + Ljv 
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^ .“/(y)' '* lhal Li =/( Y). (hat is to say, the 

demand for aaive balances is a function of income. Il has been represented 
graphically in Fig. 1. 

/ 



In Fig. 1, it can be seen that at income level of OY|, OA is the demand for 
money held under the transactions and precautionary motives, i.e. the demand 
for active balances. At higher income level OY 2 . il becomes OB. Thus, there is 
a proportionate relationship between income and the demand for active 
balances. 

(ii) IDLE CASH BALANCES (THE SPECCLATIVE DEMAND FOR 
MONEY) 

Keynes pointed out that a section of people in the community hold cash 
balances for speculative purposes. This demand for money held under the 
speculative motive is referred to as the demand for “idle balances.” The 
speculative motive for holding cash balances ari.scs from uncertainty about the 
future rates of interest. More precisely, the spcculati\e demand for money 
represents the demand for cash for iKing invested rapidly, as and when 
attractive opportunities for monetary inwstmenls appear. 

The speculative motive, in fact. ct)nnncs itsell to the More of value of 
properly of money. Money held unde 1 the speculative motive constitutes a store 
of value, a liquid asset, which the holder intends to use for gambling or to make 
a speculative gain, e.g. inve.slment in securities at an opportune moment. To 
Keynes, people make capital gains In speculating in securities or bonds hoping 
to gain from knowing better than others in the market vvh.it the future holds in 
store for them. Thus, the speculative motive concerns an increase in the demand 
for money balances as a means to realising a gain, possibly, in anticipation of 
likely changes in the value of bonds (a form of security asset), but also, most 
generally, in expected changes in the value of a variety of assets. 

It must be remembered that people hold cash balances just to preserve 
liquidity. But the holding of cash, by itsell. does not prov ide a yield, nor does it 
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satisfy any want directly. Real assets like jewellery, ornaments, e*c. give the 
pleasure of snob appeal. A car is meant for riding; a house provides shelter or 
can jdeld rent, if let out to tenant; shares earn divident; bonds and time deposits 
receive interest and so on. Whilst money kept idle begets nothing. One has 
therefore, to pay an opportunity cost for preserving liquidity in terms of the yield 
forgone. The ;^eld-forgone in keeping cash balances is usually measured in 
terms of prevailing market rate of interest. The rate of interest is, thus, the cost 
of being liquid. Thus, at any time, when people have a desire for liquidity, they 
are supposed to consider the cost element involved. But in holding the active 
balances, there is the main consideration of convenience and prudence which 
induces them to have the least consideration for the rale of interest. In the 
holding ol idle balances, however, much attention is paid to the rate of interest 
bemuse these balances are held for income-earning purposes of speculative 
activity Thus, the amount of money held under the speculative motive depends 

interest. There is always an inverse relationship between the 
speculative demands for idle cash balances and the rates of interest When 

baWs wm Lw' income-yielding assets, like bonds, to fail, more 
balances will be held in cash, than what are just required to satisfy the other two 

tTfa^Md oHr 'f people expect the rate of interest 

hr. A of bonds to rise, there will be an increased tendency to hold 

Ko." *“■ "" 

^ L2 =/(/), 

X 
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»etween the speculative demand for money and the rate of interest is depicted 
n Fig. 2. 

It can be seen that the demand for idle cash balance is inversely related to 
he rate of interest. When the rate of interest falls, the demand for speculative 
)alances rises and vice versa. Thu.s, it is highly interest-elastic. According to 
■iicks, it is a demand for money act as a liquidity reserve. Therefore, the amount 
)f money held under the speculative motive, as Hicks puts it, or rather, for a 
iquidity reserve purpose will be a matter of the relative advantage, at the 
nargin, of holding money as against the holding of an interest-yielding asset 
near-money asset). It has been observed that at low rates of interest, people 
prefer to hoard their money rather than use it to buy securities and vice versa. 
This is because the bond or securities price and interest rates always move in 
opposite directions. When interest rates rise, bond or security prices fall, when 
interest rales fall, bond or securities prices rise, so that the capital value of the 
assets changes accordingly. The reason for this inverse relationship lies in the 
fact that securities prices (and also of all capital values) actually are the present 
(capitalised) value of the future flow of income, discounted at the market rale 
of interest for the type of investment involved. 

This may be illustrated with the help of capitalisation formula, as provided 
by Hamburg : 



where, V denotes the present value of the future income generated from 
the security. Y stands for the future income per annum, and i is the market rate 
of interest. 

Now, suppose an investor has invested Rs. I,(K)0 in government bonds, 
yielding 6 per cent annual interest and that, at that time, the market rate of 
interest was 6 per cent. This means that the investor earns Rs.60 as interest. 
Now, suppose the market rale of interest increases to 10 per cent. Then, if this 
investor has to sell his bond, no one will pay Rs. l.tXK) for it. Because, now Rs. 
1 000 in cash can fetch an annual income of Rs. 100. Therefore, in order to sell 
the bonds he should offer them at less than Rs. l.(K)0, namely, at a price that 
would make the annual income of Rs. 60 by the interest on bond exactly 10 per 
cent of the purcha-se price. Thus, the capitalised value of the bonds would 
become 60/0 1 = 600. that is, if the interest rate were to rise from 6 to 10 per 
cent bond price would fall from Rs. 1,000 to Rs. r>00. Thus, the investment will 
be a'capilal loss. Therefore, any individual who expects the rate of interest to 
rise in the near future will not invest his money in bonds, etc. but will have a 
strong liquidity preference for mone> for the present. Similarly the reverse will 
lake place when the rate of interest is expected to fall. 

Brielly. therefore, the spcculali\e demand h)r money is a function of the 
rate ol interest. It is very much interest -elastic. When the interest rale is high, 
spceulati\e cadi balances arc minimal, and when the rate of interest is low. the 
demand lor speculative balances ma> become insatiable. 

Moreover, the speculative demand lor money, as against transactions and 
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precautionary demand, is incoiiK-delerminirig. The purpose of holding money 
under the speculative motive is\o ush ^t f(ff*specuTation for cami^ intiome. 
Thus, when the rate of interest is CJtpectedtorise, people prefer to hold more 
money balances at the current rate of interest sotthatHhe^^nlake advantage 
of a rise in the interest rate in future and earn more 


Thus, it is the ma^tude of money balances held under speculative motive 
that determines one’s income from it than when it is invested at an opportune 
moment. 

Increas^ speculative demand for money represents increased preference 

for liquidity. It is, thus, sometimes called as liquidity proper. It indicates 

preference for money as the most liquid asset rather than other assets. It is most 

sensitive because it depends upon speculation or expectations, and is 
interest-elastic. 


THE LIQUIDITY TRAP 

The liquidity trap may be defined as the set up of points on the liquidity 

/ percentage change in the demand for money, 

( 01^)5 response to a percentage in the rate of interest, ^ 

2 liquidity trap when the 
demand for money becomes perfectly elastic at a particular low rate of interest. 

* Ik 1 depicts the liquidity preference under 

the speculative motive, at var^ng rates of interest. 

verv little >hat at a high interest rate (20%) there is 

mwes loilr /hhV y speculative motive. As the interest rate 

Tnd uiruntiUi speculative balances becomes larger 

iiSmian balances by the people. This situation is called 

ih'!. cl.. ^ depicted in the liquidity preference curve (LP) where 

the slope of the tangent to the curve becomes horizontal. ^ 

situation characterised by a 

The liquidity trap is caused by two reasons : 

money supply made available anhis balances all the additional 

dcmandpertelyeto/^a'i^u^ 

down the rate of interest further. ’ ^ money supply fails to bring 

The liquidity trap is also importani. partly because it is thought to concern 
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situations in which the monetary officials lose control over investment in real 
capital goods via the rat'; of interest. 

According to Bronfenbrenner and Mayer, the phenomenon called 
“liquidity trap” is mentioned incidentally in terms of elasticity. It makes little 
difference whether Keynes defines the liquidity trap in terms of an infinite 
elasticity or a zero slope of a liquidity function. 

The liquidity trap suggests that any additional money supply is absorbed 
by the people as idle balances at a particular minimum rate of interest. Here 
the demand for money lends to be perfectly elastic which prevents the rate of ^ 
interest from falling further. 

It may be concluded then that there arc three motives - transactions, 
precautionarv and speculative - that act as determinants of the demand for 
money. The transactions and precautionary demand for money is income- 
determined, more or less interest-inelastic, and relatively a stable phenomenon, 
whereas the speculative demand for money is interest-elastic, income- 
determining and very sensitiv'e and fiuctuaiing. In the Keynesian view, it is the 
speculative demand for money that introduces a dynamic element in the process 
of general price movements and in the volume of employment and output 
through a relationship between the current and prospective rates of interest and 

the profitability of investment. • • u 

It has been observed, however, that during inflationary conditions in the 

economy, the transactions demand for money tends to rise. When prices in 
general arc rising, people find a decreasing value of money, so they may tend to 
hold more real assets rather than money. Hence their volume of transactions 
will rise. Again, in view of the rising prices, their routine expenditure will also 4. 
rise. As such, during infiation, people will be induced to hold more active 
balances for transactions purposes, i.c. to spend quickly. During detlation, 
apparently, the transactions demand for money will tend to decrease. 


TOTAL DEMAND FOR MONEY 

From the above discussion, it follows that the eommunity’s total demand 
for money depends on : (i) the transactions and precautionary motives and OO 
the speculative motive. In reality, however, the demand for money held under 
a particular molwe is difficult to identify. Hence, for all practical purposes, total 
cash balances should be regarded as depending on the combined factors 

relating to these motives. Thus : 

whc^c L stands for an overall demand for money, which is the sum of the 
demand for active and idle balances. ♦ / 

Since Li =/(Y), and L2 =/(/). it follows that L =/(Y, 0 . This means that ^ 
the community’s overall demand for money depend, upon the level of national 

income and the rate of interest. • j \,^a k« 

Thus the liquidity preference schedule of a community can be derived by 

the super-imposition of the L, curves, al each level of income on the L2 curve, 

denotingthcrelationshipbetweentherateofiniercst and the idle balances held 

The point is made explicit in Fig. 3 . 
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IDLE BALAA/C£S 


TOTAL 
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(B) _ (0 

Fig. 3v Derivation of Liquidity Preference Schedule. 

In Fig. 3 , panel (A) shows the schedule of active balances held at different 
levels of income. The demand for active balances is perfectly interesbinelastic 
in the short period. It changes in proportion to the changes in income. Thus, 
the curve Li(Yi) represents the demand for active balances at Yi level of 
income; the curve Li(Y2) relates to the demand for active money balances at 
Y2 level of income, and Li(Y3) at Y3 level of income. These Li curves are 
vertical straight lines because, on the Y-axis, we have measured the rates of 
interest, while the demand for active balances are perfectly interest-inelastic. 
Curve L2 in panel (B) of the diagram represents the demand for money under 
the speculative motive (or idle cash balances), which is the inverse function of 
the rate of interest. Curve L2, thus, slopes downward but at a minimum rale of 
interest. It becomes horizontal or parallel to the x-axis. Panel (C) represents the 
super-imposition of Li curves on the L2 curves. Thus, L( Yi), L (Y2) and LfYa) 

fk liquidity-preference schedule of the community, implying 

that the deinand for money varies inversely as the rale of interest, and it 
increases wth the increase in national income. Fig. 3 is a much simplified case. 
Actually, there may be an infinite number of L curves for all possible levels of 
incoi^ in the figure of the liquidity preference schedule. 

anH motive.s, namely, transactions, precautionary 

and speculative that innuence the demand for money in the community, the 

demands for money are income-determined, 

money iron th nature. The speculative demand for 

iTcrairng^nnature" incomc-Jclcrmining and highly 

anorMch approach), the modern 

u/k • A Questions 

dem'a,!d “nly; •h«= 

FhfrW for cash balances. Discuss. 
mo“cy ™olivcs innucncing the demand for 


1 . 

2. 

3 . 


OF MONEY AND PRICES 


QUANTITY THEORY APPROACH 
Meaning of Value of Money. One peculiar characteristic of money is that 
it is not wanted for its own sake. In itself money may bo quite valueless, 
particularly in the form of present day paper currency. But, at the same time, 
money has a great quality. It can be easily converted or changed for useful goods 
and services. It is precisely this quality of moony that gives it. its value. Thus 
money is wanted for the sake of goods and services that it commands. Therefore, 
when we talk of value of mc^ney we have in mind the amount of goods and 
services that it can get in its exchange. In the words of D.H. Robertson the value 
of money refers to “the amount of things in general which will be given in 
exchange for a unit of money.” Following Irving Fisher \yc may further modi y 
this statement, and say that value of money refers to its purchasing power. 
Purchasing power of money is the reciprocal of price level. Therefore, the slu y 
of the purchasing power of money automatically leads us to the study of general 
price level. In fact, the changes in price level and the value of m(>ney arc inversely 
related to each other. When price level rises, value of money falls and vice versa. 
This inverse relationship between price level and the value ol money can be 
expressed in algebraic terms : . 

Vni = “d" 


where Vm stands for the value of im)ney and P for the price level. 

The value of money, however, docs not remain yonslanl over time, it rises 
and falls. Changes in the value of money affect not only individual owners of the 
unit of money but also the entire economy. Moreover, \analions in the 
money inject an clement of inslabtlUy mlo the economy as a whole. It is on 
account these reasons that the iinesiigalion of the laclors which govern the 
value of money becomes of great thcoiciieal and practical importance. 

^ determination Ol WLUE Ol MONEY 

QuantitvThenry. How is the xalue ol money determined is a 
nc^ uoies a central place in the lheor\ ol money and has beei. debated over a 
longVriod of lime by a number of eomomisis > The 
explanation in this rei-ard is. w ha. is called .he f:»uan...v I heory 
;h^,ry :.as a long history behind h and . origin ^ t ‘ was 


.;is a luilll IIINI'N > C' , I I • 

Uen die idea of relationship belueen the supply ol goods and 
rctplcdlncconon. ichor,;, I. is,,lK-,au,r.;,s..UlasMK sr.cnccol Econom.es 
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itself. However, a clear expression of the theory was given by David Hume ir 
his ‘Political Discourses’ in 1752. Since then, there have been a number ol 
refinements and modifications in the theory, particularly at the hands ol 
classical economists of the nineteenth century. The theory continued ic 
dominate economic thought, right upto 1930’s. 

In its simplest form, the theory states that \alue of money varies inve“scl) 
with its quantity. In other words, price level changes directly with changes in the 
quantity of money. In fact, it establishes a direct and proportional relationship 
between the quantity of money and the general price level. Thus, the value of 
money depends on the transactions it can perform i.c., the number of goods and 
services it can buy. It can be calculated through the simple process of dividing 
the quantity of money by the number of goods and services to be exchanged. 
The theory is, therefore, also called Transaction Approach.’ 

Though the theory is associated with a number of elassical economists like 

J.S. Mill, Ricardo and Taussig, yet it was developed in the U.S.A. by Irving 

Fisher and Kemmerer. Finally, the credit for bringing final refinement in the 

theory goes to Fisher. The theory was further modified by Cambridge 

E^nomists. In the present century, it has been re-interpreted by Keynes and 
others. x j ) 

Before Fisher, J.S. Mill and Taussig have explained the concept of value 

of money thus : According to Mill, “The value of moqey, other things being the 

same, varies inversely as its quantity; every increase of quantity lowers the value 

and every diminution raising it in an exactly equivalent ratio.” Value has been 

made dependent on the supply of money. Prof. Taussig .slates, “Double the 

quantity of money, other things being equal, prices will be twice as high as 

before and the value of money one half. Half the quantity of money and other 

thmgs being equal, prices will be one-half of what they were before and the value 
ol money double.” 

According to Fisher, “Other things remaining unchanged, as the quantity 
^"■‘=**1®“°" increases, the price-level also increases in direct 
fnirnHn dccrcascs and vice versa.” Fisher tried to 

Sra^uSon “ explaining it with the help of an 

SsS'n 1911 Th Pnfchasing Power of Money’ 

Sf Exchange in 4^//r.';unrarund\'’r?“'"'' 

P = MV + M'V' 

T 

dete^Ldhvd.^l*''® a commodity is 

also is determined h"'* “"'niodity, the value of money 

bydemtro’rl'dXtoftoreJr^^ 
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money does not slay in one person’s pocket. It continues to circulate and 
changes hands many times. It thus, performs number of transactions during the 
^ course of a year. This is called the velocity or speed of circulation of money and 

g is indicated by symbol ‘V’. Thus, the supply of money in a period of time is MV- 

g that is, the quantity of money multiplied by its velocity of circulation. For 

I example, a five-rupee note if changes hands len times or it passes through ten 

t people in the form of payment, then its value will be equal to fifty rupees and 
i; its velocity of circulation will be ten, because it has passed through ten hands. 

j Another factor to be noted on the supply side is the credit money, which 
e performs the functions of money suitably well, and this is written as M' and its 
( velocity of circulation, V'. They are indicated asM'V'. Now, the total supply of 
c j money in a period of time will be : 

MV + M'V' 

1 I Demand for Money. One factor which distinguishes money from other 
i t commodities is that it is not wanted for itself. It is demanded to buy certain 
i . goods and services, i.e., to perform certain transactions. Larger the amount of 
t goods and services to be purchased, larger will be the demand for money and 
5 vice versa. The demand for money is, therefore, indicated by symbol ‘T’. 
i Another factor, that influences the demand for money, is the price of goods and 
i services to be purchased. Unless we know their prices, we cannot determine the 
I exact demand for money. 

Therefore, the total Demand for money will be equal to the number of 
goods and services, (T) to be purchased and multiplied with their prices (P), 
i.e., PT. 

I To complete the equation, we may say that, 

Demand for Money = Supply of Money 
or PT = MV + M'V' 

The equation expresses a simple truth that the value of goods received 
(PT) is equal to the sum of money handed over (MV -t- M'V^. 

We know that the value of money is known through price level. Therefore, 
to find P, the price level, the final equation will be ; 

p ^ MV + M'V' 

Through this equation, Fisher makes it sufficiently elcar that there is an 
equi-proporlionatc relationship between ihc quantity of money and the general 
price level, provided V, V' and T remain constant and there is a fixed ratio 
between M and M'. It establishes the fact that price level varies directly and 
proportionately with the total supply of money. To quote Fisher, “One of the 
normal effects of an increase in the quantity of money is an exactly proportional 
increase in the general level of prices.” There is nothing to interfere with the 
truth of the quantity theory that \arialions in money produce normally 
proportional changes i*’ prices. 

It should, however, be remembered that the equation of exchange in itself 
is not the quantity theory of money. Fisher has used it only as a tool to prove the 
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validity of the theory. For better understanding, the theory can be expressed in 
the shape of a diagram given below : — 



^O/fA/T/r/ OFAJOA^yfAf/ 


til" quantity of money is represented along the horizontal axis 

fs eoual fn OM quantity of money 

equal to OM, price level is OP. If quaniiiy of money rises to OM', price level 

also rises to OP'. The proportionate rise in the general price level P^-P 
is equal to the proportionate increase in the quantity of money 

M 

orice /'"‘f quantity of money in circulation falls to O M", 

level also falls to OP" and the proportionate fall JP-P" in the 

general price level is equal to the proportionate fall MziMl in the quantity 

chMgeTrl Uie^pricelSR^^ quaniiiy of money causes an equi-proportionale 
Ri? TV Py Ihe points B, C and D we net the curve 

• P >s influenced or determined by factors like M M ' V V' and T but 
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3. V and V' are constant and independent of other factors. 

4. T, the number of transactions is also assumed to be constant and 
independent of other factors. This means that changes in natural 
resources, cHmatic conditions, tcchinques of production, productivity 
of labour etc., do not affect or get affected by the changes in M. 

5. Full employment is a normal situation and no idle resources are 
available to expand the production of goods and services. 

6. Absence of barter system. 

7. Money is only a medium of exchange. 

8. No hoarding. All money is spent for the purchase of goods and 
services. 

9. Assumes long period of lime. Fisher does not take note of short-period 
changes in T or V. 

On the basis of above assumptions, we can say that Fisher assumes P as a 
passive factor and considers other elements such as M, V, V' and T as constant. 

He established a direct proportional relationship between the supply of money 
and price level. 

Critical Appraisal of the Theory. The quantity theory, as propounded by 
Fisher, is by no means the final word regarding the determination of value of 
money. It has been subjected to a severe criticism and has been denounced ^ 
unsuitable, at least, in its rigid form. It is said to be based on unrealistic > , 
assumptions^ which are far away from the realities of life. The main points of t? 
criticism are as under : • 

1. No Fixed Relation between M and A/'. The Theory has assumed, a 
constant ratio between the amount of currency ( vl) and the amount of credit 
money (M'), so that when M is doubled M' is als^ doubled. In actual practice, 
however, it may not be so. For example, during pei ids of boom and depression 
M and M' do not move in the same proportion, or :ven in the same direction. 
During boom period, because of greater demand ^oi credit, M' will continue to 
rise even if there is no increase in M. On the othi r hand, during depression M* 
will be low in spite of a rise in M. 

2. y, y and T are not Constant. The assumption that V, V' and T are 
constant and independent of changes ir> M is also not valid. When the quantity 
of money changes, the velocity of circulation, both of cash money and bank 
money, is also likely to change. It may move in the direction as changes in M or 
even in the opposite direction. For example, during inflation. Government may 
reduce M to check inflation but this may cause V to rise. On the contrary, during ^ 
depression V may decline in spile of a increa.se in M. 

Similarly, T, the volume of goods and services, is also not free from the 
influence of M. A rise in M is associated with a period of rising and higher 
profits. This leads to more investment and increase in the volume of goo^ and 
services Because of all this a change in M may fail to bring about a proportionate 

change in P Experience showsthat V varies wilhT; that M may increase without 

infiuencing P. if T also increases. Similarly, any increase or decrease m M may 
not produce proportional changes in P. Germany experienced hyper-inflaUon 
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after World War I not so much due to the increase in the supply of money bi 
due to the increase in V. 

3. Technically Faulty. Prof. Halm has pointed out a technical flaw in th 
equation as it is based on inconsistent coipbinalions. He, therefore, warr 
against over-rating the importance of the theory. He says that “M refers to 
point of time, whereas V refers to the velocity of money during a period of timt 
consequently the expression MV would involve the inconsistency of mulliplyin 
non-comparable factors unless the assumption is made that M is the averag 
amount of money circulating during the period in question or is the sam 
amount during the whole period. But these assumptions are not compatible wit 
all possible purpose of the equation.” 

4. Over Simplified Generalisation. The the()ry implies an ovcrsimplifie< 
generalisation in the sense, that control over money supply would be sufficicn 
to control the price level. This however, is not borne by facts. For example 
during World Depression of Nineteen ihirtces a number of countries tried Ic 
check the downward trend of prices by increasing the supply of money, but K 
no effect. This shows that P is not a function of M alone. 

5. Ignores the study of Relative Prices. Prof. Hayck in his ‘Prices anc 
Production’ has pointed out another defect in the theory. The equation o. 
exchange has tried to establish an unrealistic cause relationship between the 
quantity of money and the general price level, without realising the fact that 
monetary factors influence the economy only through the process of relative 
prices. Prices of all commodities may not move to the same extent or they ma> 
move in different directions. Thus, the problem of relative prices, which is ol 
greater importance than the general prices, has completely been ignored. 

6. Static Theory. Another objection against the quantity theory is that it is 
applicable in a static state, where everything remains the same. But we are living 
in a dynamic world - a world of continuous change. The Theory is, therefore, a 
misfit in the present day dynamic situation and utterly fails to explain the 
fluctuations caused by business cycles. 

7. Money not a Medium of Exchange only. Quantity theorists regard money 
only as a medium of exchange. They believe that the entire quantity of money 
K used for purchasing goods and services. It has, however, been pointed out by 
Keynes and other modern economists that money is Used as a store of value 
aUo. The amount of money used as a store of value becomes idle and is, 
therefore, inelTective to influence price level. 

8. Full Employment Not Normal. The theory is based on the false 
gumption that there is always ‘Full Employment' in the economy. But Keynes 
has amply proved the hollowness of this assumption. The normal position in 
capitalist countries is less than full employment or under-employment 
equilibrium. Under such a situation an increase in the quantity of money leads 
to an increase in output and employment rather than the price level. 

9 No Pjoponioiwlity Between ‘A/’ and F\ Keynes also points out that the 
ormof the Quantity Theory establishes a proportional relationship 
between M and P, which is not true. In actual practice, before the level of full 
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employment, increase in P will be much slower than the increase in M; while 


after full employment, rise in P is likely to be more rapid than the increase in 
M. 


10. Price Level not Infleunced by Money Only. Quantity Theory creates the 
impression that money is the only factor inHuencing price level. No doubt. 


b 


money is an important factor influencing prices but there are so many other 
factors like change in demand, availability of substitutes, extent of supply and 


level of income, which are equally important. It also ignores that the rate of 
I interest is an important link between P and M. 


^ 11. Existence of Barter System. The theory assumes complete absence of 

^ the barter system. But in most of the backward countries barter is still popular 
^ I with rural population. To that extent the scope of the theory becomes limited. 


. 12. Not a Correct Explanation of Value of Money. Another objection 

against the quantity theorists is that they have completely divorced the theoi^ 
f of money from the general theory of value. In fact, the value of money is 
* determined in the same manner as the value of any other commodity, I.e., 
^ through the demand and supply analysis. But the quantity theory through its 
^ rigid assumptions, takes into consideration the supply side only. 

\ 13. Ignores Short Period Fluctuations. The theory considers only long 

J period changes in prices, as a result of changes in the quantity of money. It fails 
. to explain short-period fluctuations which, according to Keynes, are of far 
greater significance. Even Prof. Fisher admits that V and T are subject to 
fluctuations in the short run transitional period and they become constant only 


in the long period. 

14. Does not Explain the Real Cause of Fluctuations in Prices. According 
to Crowthcr the quantity theory can only “explain the ‘How it works’ of 
fluctuations in the vlaue of money and in the activity of industry. But it cannot 
explain the ‘Why it works’ except in the long period.” Wc notice that sometimes 
a small increase in the quantity of money may cause a rise in prices, but at other 
times even a substantial increase in money may have absolutely no effect on 
prices. This only shows that the real cause of fluctuations in prices lies 
somewhere else, which the quantity theory is unable to explain. 

15. Does not Explain the Causes of Trade Cycles. Extending furthe. the 
argument in the previous paragraph, it is also contended that the quantity 
theory fails to explain the real causes of trade cycle. Depressions and booms 
may occur without any shortage or abundance of money respectively. During 
depression, when income, output, employment and prices arc at the lowest level, 
even a substantial creation of money may not start recovery. Similarly, during 
boom period a large scale reduction in the quantity of money may fail to arrest 
the upward trend. Crowthcr, therefore, regards the quantity theory as, “an 
imperfect guide to the causes of the trade cycle." 

Conclusion. This drastic criticism against theory should not lead us to 
believe that it is absolutely useless. In lad, in its broad sense the iheop^ conveys 
a fundamental truth. Quantity of money is, undoubtedly, the most importpl 
factor influencing price level. We can, therefore, make a broad generalisation 


that other things being equal, an increase in the quantity of money will cause a 
rise in the general price level, while a reduction in it will cause the prices to 
decline. Thus, in its ri^d sense the theory may not be true. But in its broad sense 
it certainly has some meaning. It broadly examines the effects of inflation, 
deflation and inaeased trade activities. Undoubtedly, in cases of deliberate 
inflation or deflation, the monetary authorities act upon it. The theory has 
served as a deterrent to the issuing authorities by relating large issue of money 
to the shootii^ prices like h^er-inflation in Germany in 1923 and in 1947-48. 
In the end, one may agree with Prof. Pigou when he says, “The quantity theory 
furnished a tool which in the skilled hands of Prof. Fisher has accon.plishcd 
great things.” 


CASH BALANCES OR CAMBRIDGE APPROACH 

Another version of quantity theory is contained in the cash balances or 
Cambridge Approach. It was developed and finalised by a group of Cambridge 
economists, notably Alfred Marshall, A.C. Pigou, D.H. Robertson and J.M. 
Ke 5 mes. The transaction approach lays emphasis on the supply of money. 
Wereas in the cash balances approach the emphasis is mostly on the demand 
for money. The transaction approach gives importance to money as a medium 
of exchange or money on the wing. The Cambridge approach looks at money 
as a store of value or money sitting'. The Cambridge economists have 
^nsidered only the transactions and precautionary motives for holding cash 
balances and have ignored the speculative motive to hold money. Under 
Cambridge approach also, the value of money is determined by the demand and 
supply analysis but unlike the Transaction Approach, it gives the recognition 
both to the demand and supply sides. While the supply of money means almost 
tne same thing in the two approaches, but demand for money, in the cash 
balMws approach, refers to that portion of real income which the people want 
to hold m the form of cash. Thus the demand for money arises from people’s 
desire to keep a certain amount of cash balances with them. Holding of cash 
represents some security and convenience because it scr\'cs as a safeguard 

k At the same time, it involves a sacrifice to the 

became pc has to forego the acquisition of useful goods 

anH inconvenience and insecurity; 

familv ? 7 “if “ ^e^u^rc unnecessary suffering. Every individuL 
3 “"'"'“■‘y hf to strike a balance between these two ctrtremes and 

decide the proportion of cash balance to their real income 

there of Marshall, “In every state of society 

in the fraction of their incomes which people find it worth while to keen 
m the fom of currency. It may be a fifth or a tenth or a twentieth A larne 

^l^nTn a bat?„T “ advantage in bargaining, but on the other hand, it 
To quote Crowther, “If the community has decided to keep a store of 
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' half its annual income, the actual quantity ol money in existence 

iill have that value, and each unit of money will have its proportionate value.” 

I ' Let us substantiate it with the help of a simple example. Suppose the real 
tcome of the community is 1000 quintals of wheat. If the community decides 
^ money stock equal to half its real income, the total quantity of money 
illbe worth quintals of wheat. Let us suppose further that the total quantity 

g f money consists of 1000 hundred rupee notes. Then one hundred rupee note 
t nil be worth half a quintal of wheat and the price of wheat will be Rs. 200/- per 
t uintal. 

i: we write R for the real income of the community, K for the proportion 

jf income held in c^h, then KR (1000x1/2 = 500 quintals of wheat) will be the 
g alue of total quantity of money. Further, let us write M for the number of units 
( if money. 

^ ' Therefore, = .^quintal of wheat ) will be the value of a 

f 'init of money. Value of money is the opposite of price le\ cl. Therefore, to bring 
i the price level, into the picture, the final equation will be : 



j The money available to the public is partly in the form of cash with them 
, md partly in the form of withdrawable current bank deposits. So, Prof. Pigou 
I nodified the equation and expressed it in the following form : 

p =-^ b + * o-o] 

where ‘c’ denotes the proportion of cash with the public; 1< denotes the 
proportion which is kept as withdrawable deposits, 'h ' stands for the proportion 
3f cash that banks keep for their liabilities. Thus. [c + //(l-c)) represents the 
;otal amount of cash available to the people at any particular time. The working 
of the above equation can be explained by taking an illustration. 

Suppose, in a community, people choose to keep 1/5 the of R — the real 
resources. Suppose R = 4500 quintals of wheal. This means that the people like 
to have 900 quintals of wheal in the form of titles to legal lender. Let us suppose 
that the price per quintal of wheal is Rs.40. It implies that the people will like 
to have ready command over 36,0(K) units of titles to the legal tender. Now they 
may decide to have 36,000 units of currency cither in the form of cash or a part 
of it in the form of current bank deposits. Suppose the community decides to 
have 1/3 in the form of cash and 2/3 in the form of bank deposits. It means c= 1/3 
and 1-c = 2/3. In other words, people keep 12000 units of currency in the form 
of cash and 24,0(X) units are kept in the bank. We know that the banks keep only 
a certain fraction of the total deposits in cash. Suppo.se banks keep only 10% of 
their total deposits in cash i.e., they will keep only 10% of 24,(XX) = 2400 units of 
currency in cash. The total demand for currency will, therefore, be 

12,000 -f 2,400 = 14,400 
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The same can be found out by substituting values for different terms in the 
equation. 

KR 


M =-p— [c+/i(l-c)] 


1 


X 4500 


'1 


1 

40 


[3 


= 900 x 40 (V + ^3o) 


= 36,000 = 


30 
14,400 


This IS how the Cambridge Equation has been derived. This is how Prof. 

balances theory in the form of the above equation 
Though different writers have used slightly different versions of the equation 
but the above equation can safely be regarded as a representative equation. 

econ^Ists co*”parison, let us study, the equation used by different 

(a) MarshalPs Equation 

theory economists, Marshall pioneered the cash-balance 

V fo him, people in a country keep a certain part of their annual 

" DuXsi^r property or Lets in the form ofXdy 

M = KPO 


or 


p — _M_ 

“KO- 


incom“"nd^K the '7^'’ °f "'“"cyi » the output or real 

eauation P™PO«>on of real income held in cash. According to this 

of output over which* oeonfeTl! ^“PP'y ‘he amount 

SimilaHv P^®P*® hkc to hold command in the form of monev 

dividing^t’he totaUmoHliTJouV''®. °f ‘"“"oy is found out by 

income^ the ^ 

for the determination of p^tes U U K ’’ a^hL'^hr^J 

.h. e,^,r-?£'S.tt,r”S,TS 

m the MarshallianLuation. entirelv t he significance of the K 

(b) Robertson’s Equation M = KPT 


or 


P — M 

^ -“KT 
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Here P «s the price level; M is ihc supply of money, T stands for physical 
volume of trade to be affected with money during the year and K is a part of T 
which people want to keep in the form of money. 

It is similar to Marshall's equation except for the point that symbol T has 
been used to indicate real income instead of Marshall’s O. This is Prof. 
Robertson’s most popular equation and is considered better than those of 
others as it is more comparable with that of Prof. Fisher. For example, if K and 
T remain constant, the general price level will change in the same proportion 
as the quantity of money. 

(c) Keynes* Equation 

Lord Keynes belonged the Cambridge school, but he was not satisfied 
with Pigou’s equation. He gave his own equation which is known as the ‘Real 
Balance Quantity Equation.’ This is explained thus : 

n = P(K + ; K ) 

P, represents the price level ; 

n, the quantity of money in circulation ; 

K. proportion of real balances held in cash ; 

K*, proportion of real balances held in bank deposits, and 

/•, proportion of cash reserves of commercial banks to their deposits. 

If K. K' and r remain constant then any change in /i will cause an equal , 
change in P. This equation also suffers from certain short-comings which were 
admitted by Lord Keynes himself. The first defect in this equation is that P 
measures the price level of consumption levels only. It sliows that people want 
to keep balances only to purchase ctmsumption goods. The fact is that balances 
are held “for a vast multiplicity of businc.ss and personal purposes.” The second 
defect lies “in the suggestion that the possible causes ol a variation of K' were 
limited to those which can be properly described as a change of habit on the 
part of the public.” The mistake lay in applying the conception of income 
deposits to cash deposits. The third shortcoming of this equation is that it 
applies more or less to the artificial standard. 

COMPARISON BETWEEN TRANSACTION AND 
CASH BALANCES APPROACH 


Similarities 

It may be borne in mind that differences between the Fisherinc type 

equation and the Cambridge equation is not as fundamental as is 

generally supposed. The two types of equations represent different views 

Ir th^ same thino from different stand points. A closer examination of 
,t the same im a less similar as both of 

Zw 'ha" price iLTd^pends Jpon the quanri.y of money. More- 

5ver both of them can be easily compared. 
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P=M 




M 


P=M 


I 


in 


T* ‘“KT* KR 

Fisher (Robertson) (Pigou) 

The equations are very much similar. The symbols used by them are 
also similar. We find that V in Fisher’s equation is equal to-i 

Robertson’s equation i.e. V=: , K=^ 

M * PT 

of ea®ch' show that V and K tend to be the opposite 

hoirinVnilv . I''® ‘he real income that people 

old m money, the lower will be the. velocity of money and vice versa. V 

and K are the reciprocals (v= ^ Or K= In a period of boom 

people expect prices to rise and they are, therefore, in a hurry to spend 

thatTi‘s'\ieh‘^ Ph-oT d ‘he situation by siting 

money (K) flow ° Th.K h“.‘i, “ demand for 

money itt; is low. Thus both versions of the theory can be reconciled by 

substituting i for K and for V into the two equations. 

direcUy’tryingw«'^„aXof"m^^^^^^^ value of money as 

Dissimilarities 

acheJaf weT’ T^te^VSws «PP‘°- 

ths medium ff’erehangf function of^monf" ‘‘PP‘°3ch emphasises 
approach emphasises the store of value function of money. 

*atioVto ‘hT“demaiId'^fof’^onev''*^n™Ffh* ‘‘‘^efent interpie- 
demanded for transactions, what ^ohpr?cr.n*t^^r ^ approach, money is 
In Cambridge equation mon^v i« a Ison calls as ’money on wings* 
what Robertson calU as ‘money holding cash balances, 

(iii) Transaction Velocftw ■ 
approach emphasises upon t^vLr^fv or Velocity, Fisherine 

approach on the income velocitfofc V) while Gash Balances 
money stands for the number of times f n "‘culation of 

«ver a ^tain period of time Inc^e mopey changes hands 

’the sp?fd with which mone^on the circulation refers to 

■creating ;ncome. ^ average completes a full circuit in 


bo 
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(iv) Flow and Stock. The transaction approach looks upon 
money as a flow, while Cash Balances Approach as a stock. 

(v) Time. Fisher’s equation is concerned with the amount of 
money required by the community during a period of time to finance its 
transactions, while Cambridge equation focusses attention on the amount 
of money held in the balances of the individuals at a point of time with 
a view to finance their future transactions. 

I 

(vi) Velocity of Circulation. Fisher’s approach emphasises upon 
ihe velocity of money (V), while Cash Balances approach on idle balances 
kept as a part of the national income (K). 

(vii) Price Level. Pin Fisher’s equation is the average of the price 
Jevel of each good and service at each stage of production and includes 
the average price-level of all transactions. P in Cambridge equation is the 
price level of only the goods finally brought to the market. 

[ 

I (viil) Relative Importance of Demand and Supply. In Transaction 
[ Approach, there is an emphasis on the supply of money, in Cash Baian* 
^ ces approach, there is a shift of emphasis from the supply of money to 
j ihe demand for money to hold. In this approach, the stage is held by 

• SC and the changes in K are regarded as important in affecting the value 
of money. Thus, there is a marked shift of emphasis. 

* (ix) Trade Transactions. T in Fisher’s theory is the sum total of 
’ all transactions, where as R is only the final product which comes to the 

market. 

(x) Nature. The transaction approach is a highly mechanical 
1 concept because it depends on the velocity of circulation which is deter- 
mined by factors like length of pay period, growth of banking, spending 
habits cf people etc. But Cash Balances approach- is psychological 
because it depends on K which is determined by subjective and psycholo- 
gical factors. 

I Thus there are fundamental dissimilarities in both the theories. In 

•words of Hansen, ‘‘It is not true as is often alleged that the cash balance 
I equation is a merely the quantity theory in new algebraic dress.” 

Superiority of Cash Balances Approach 

Emphasising the superiority of the theory, Crowther remarks, “This 
alternative method of analysis thus takes us one or two steps nearer to 
reality and as an explanation of what happens in trade cycles, it is much 
more convincing than merely to ascribe it to change in velocity of circu- 
lation.” The points of superiority as follov/s : 

(i) More Realistic. The Cambridge approach lays emphasis on 
the subjective valuations and human motives which are the basis of all 
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economic activities in contrast to tlie highly mechanical nature of th<? 
concept of velocity of circulation of money in transaction approach. 

(ii) More Comprehensive. The cash balances version of the quan- 
tity theory of money tlirows light on a new element i.e. the level of 
income and changes there in. Instead of being concerned with all kinds 
of happazard transactions, it is concerned with the level of income 
which in turn determined the level of output, employment and prices’ 
Tritely speaking the problem of price level can not be studied vvilhoui. 
reference to changes in output, employment and income. 


(Ill) Importance to Demand Side. The emphasis on the demand 
side IS also an improvement over Fidicr’s preoccupation with the supply 
side : changes m demand side cause changes in price level even wheni 
supply of money does not change. 


, r ‘ hi r Money. Cambridge approach has brought 

to hght another fact mat It IS not the velocity of money as such whTch 
matters but the velocity of circulation of money due to chances in in- 
come that matters. Moreover, it is not velocity of circulation of money 

that IS significant, it is change in income velocity of mon«v that is 
important. 


. Mof® Practical. Cambiidgc equation fwhere P is value of 
money) is more practical and useful than the transaction equation 
„ MV _ 

- -J- (where P is price-level) to explain the value of money because 


it is easier to calculate the total cash balances 
on transactions. 


than the total expenditure 


sltlisiisSsS 

of K. Cambridge equation brines to lipht thf*- 

Sr aCSSa f TT- ; 

(w) Caiml Process. Fisher* 


s approach explains that the changes. 
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in the price-level are caused by changes in supply of money. This does 

r-trrfh^H causal process between money supply and the price level 

explains how price-level chLges even irmo^ey 
I supply IS he d constant due to changes in K. ^ 

t (X) Broader Concept of the Demand. Cambridge equation gives 

' according to his approach raLey 

. I -s demanded not only for transaction but also for storing of value. 

- Explanation of Trade Cycle. Cambridge equation gives a 

!■ nfrl w ^ cycles. It explains the developments during 

periods of boom and depression. During inflation, there is a fall in K 
and the siiuation known as a ‘flight from currenc>' develops. During 
e . depression, change^ become self-reinforcing because of a continuous rise 

c I m people s desire to hold cash. In this respect it is superior to transaction 
^ upproilcn# 

I equation is better in certain ways. In words of 

I A. u.L. Dey, the Cambridge \ersion “looks several steps on the wav to 
‘ the modern theory of monetary economics.’* 

t Criticism 
< 

• Despite the superiority of the cash balances approach over trans- 
,, aclion approach, it suffers from serious shortcomings as follows : 

I (I) Ignores Speculative Demand for Money. This approach 

• duly considers the concept of liquidity but does not take into account 

the complete inutilpliciiy of purposes and complete multiplicity of 
motives. It ignores the speculative demand for money for holding cash 
balanecs. ignoring speculative demand for money meant that the linkage 
of theories of the rate of interest and the level of income through the 
demand for money was not completed. ' 

fii) Unreal Assumptions. This approach also assumes K and 
7 to be given, thus it becomes subject to all those eiilieisins whieli were 
levelled against hisher's approach. 

(iiif Indeterminate Theory. The theory involves u certain amount 
of circular ^reasoning. Desire to hold a part of real income in cash 
iidluenccs th*c price level but (he price level influences the desire to hold 
money e.g. n^c in prices we iken, the desire h ild cash balances. Tlius ilie 
cause cannot be sep.iiaied from the etfecl. The theory becomes indeter- 
minate. 


(iv) Exphasis o.i L-avel of Inco.ma. Allhoiigli this theory lays 
sde.ss on the level of national income, yet it does not take note of other 
elements like profitability of itive>imenl, tliriftness — all necessary in a 
cumplelc theory of the value of money. 

(v) Static Theory. Cambridge equation assumes that the elasti- 
city of demand for money equal to unity, it implies that when value 


THtORY OF MONEY AND PRICES 


6 


of money is halved, demand for money is doubled. If the purchasing 
power of money goes up by 20 percent, the demand for money goes 
down by 20 percent. Unit elasticity means that stock of mone^, 
and the volume of goods and services remain constant. It means, 
that the theory can hold only in a stationary state because purchasing,’ 
power of money is bound to change with the change in money | 
supply. 

(vi) Ignores the Effect of Rate of Interest. The cash balances 

approach fails to assign an explicit role to interest rate, thereby creating, 
an impression that changes in supply of money are directly related to 
the prices. But a realistic theory of prices in no case can afford to ignore 
the pivotal role of interest rate. i 

« I 

(vii) Lacks Quantitative Precision, Cambridge approach does. ' 
not provide an adequate monetary theory which can be made use of to 
explain and analyse the dynamic behaviour of prices in the economic 
system, for it does not explain by how much price and output shalB 
change as a result of a given change in supply of money in short period. 


■.u Importance to Consumption Goods. This theory dcals- 
with the purchasing power of money in terms of consumption goods or 
what IS called the consumption standard. In Pigou’s equation R is the 
real income of the community and people like to hold a part of it in cash 
Keynes also speaks of consumption units and P in his equation is the 

money is used by people for 
consumption only which is not correct because 

reasons. ^ 


Value of Money. This theory gives, 
'i? u ® money. In fact, price level is not the 
Dr?ce economy and an explanation of changes ia 

fn Drogue 1 monetary theory. Chlnges 

the v.,iue of money ‘han fluctuations ia 


all the^ ^-embridge equation 'does not explain 

demand r pnce-level. The effect of monetary 

ing the'trade cyeks!? help in explain- 

g tne aaae cycles i.e., why prosperity follows depression and vice v^ersa. 

lack ^"f iiiS^at?oV of®Thei,“rv‘ h 
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1 Bui in spile of ihe criticism levelled against ihis ihcory, il may be said that 
the theory ha. made a valuable conlribulion by relating the value of money to 
the changes in the demand for money. It also sheds light on why people hold 
money balances. 


FRIEDMAN’S RESTATEMENT OF THE 
QUANTITY THEORY OF MONEY 

Following the publication of Keynes's Tlie General Tlieoiy of Employfuent, 
Interest and Money in 1936, economists discarded the traditional quantity 
theory of money. But at the University of Chicago “the quanliy theory continued 
to be central and vigorous part of the oral tradition throughout the 1930s and 
1940s.” At Chicago, Milton Friedman. Henry Simons Lloyd Mints, Frank 
Knight and Jacob Vincr taught and deveU>pcd 'a more subtle and relevant 
version’ of the quantity theory of money in its theoretical form “in which the 
quantity theory was connected and integrated with general price theory. The 
foremost exponent of the Chicago version of the quantity theory of money who 
led to the so called “Monclarisf Revolution” is Proles-sor Friedman. He, in his 
essay “The Quantity Theory of Money - A Restatement ’ published in 1956, set 
down a particular model of quantity theory of money. This is discussed below. 

FRIEDMAN'S THEORY 

In his reformulation of the quantity theory, Friedman asserts that “money 
does matter.” He points oui that his quantity theory is a theory of the demand 
for money. It is not a theory of output, money income, or prices. 

According to Friedman, the analysis of the demand for money on the part 
of the ultimate wealth owning units is formally identical with that of the dernand 
for anv durable consumer good. The demand for money depends upon three 
major sets of factors : “(a) the total wealth to be held m various forms; (b) the 
price and return on this form of wealth and alternate forms; and the tastes and 
preferences of the wealth owning units.” He, therefore, regards the amount of 
real cash balances (M/P) as a commodity which is demanded because it yield^s 
services to the person who holds it. Thus, money is an asset or capital good. 
Hence the demand for money forms part of capital or wealth theory. 

Broadly lotal wealth includes all sources of 'income” or consumable 
services By income Friedman means “aggregate nommal permanent income 
which is the average expected yield on wealth during Us I'l'-' 

Wealth can be held in five different forms : (t) money (A/), (ii) bonds (B) 

(Hi) eguitics (£), (o ) physical non-human goods (G), and (c) human capital 

(H) Wealth holders apportion their wealth among its various forms so as to 

maximise utility from them. In doing so, they apportion .1 in such a way tha he 

rate at which they can substitute one loi m of wealth for .mother is equal lo t 

! e a! Wh'“h they are just willing to do. Accordingly, the cost of ho ding variou 

fn ms of wealth (except human capit.il) can be measured by he rate of interest 
fo. ms ol weaiin t > c<|uiiics, etc., and the expected rale 

oflh^e'in their prices. People hold more wealth when the rate of interest 
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decreases or prices of such assets increase, and vice versa. But under normal 
conditions, the interest elasticity of the demand for money is negligible. 

According to Friedman, each form of wealth has a unique characteristic 
of its own and a different Weld. Money is taken in the broadest sense to include 
currency, demand deposits and time deposits which yields interest on deposits. 
Thus, money is a luxury good. It also yields real return in the form of ; 
convenience, security, etc. to the holder which is measured in terms of the 
general price level (F). When the price level falls, the rale of return on money 
is positive because the value of money increases and, when the price level rises, 
it is negative because of the fall in the value of money. Thus the price level F is 
an important variable in the demand for money function of Friedman. 

The nominal rate of return on bonds, equities and physical assets 
(non-human goods) consists of {a) any currently paid yield or cost, such as 
interest and bonds, dividends on equities and cost of storage on physical assets, 
and (b) changes in their prices. 

So far as human wealth is concerned, it is difficult to measure because the 
conversion of human into non-human wealth or the reverse is subject to 
institutional constraints. These restrictions cannot be measured in terms of 
market prices or rates of relurns. Bul there being some possibility of substituting 
human wealth for non-human wealth, and vice versa, Friedman calls the ratios 
of non-human to human wealth or the ratio of wealth to income as According 
to Friedman, the leve’. of permanent income (V) and wealth {W) points towards 
the income elasticity of demand lor money which is greater than unity. 

Variables other than income may affect the utility attached to the services 
of money. These variables are the tastes and prefernces of wealth holders. They 
also determine the demand function for money along with other forms of wealth. 
Such variables arc denoted as u. 

Thu.s, the demand function for money for an individual wealth holder may 
be symbolically expressed as : ^ 


M =/(Y,P,n>,rc, 


1. dP 
P. dt. 


w, u) 


..( 1 ) 


where W >s total slock of money demanded T/j total permanent income, 

(HP ’ b IS the yield on bonds, Tc is the yield on equities, 

( / .dP/dt) IS the expected rale of change of prices of goods w the ratio of 

X'r Snl 

demald^f^on^^^^ demand function for money is the summation of individual 
Sh ho^de^l ^ V individual 

on difTcr^taTls that a rise in expected yields 

and .Ha. an ^s^^ ^ 

According .o Fncdman, .his demand equation must be considered 
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independent in any essential way of the nominal units used to measure money 
v^iables. If the units in which prices and money income are expressed is 
changed, the amount of money demanded would change proportionately. 
Technically, equation (1) can be regarded as homogenous of the first degree in 
P and y, so that it can be written as : 





/•b,re,^ 


11 

dt 




In this form, the equation expresses the demand for real balances (M/P) 
as a function of real variables, independent of nominal monetary values. 

In Friedman’s restatement of the quantity theory of money, the supply of 
money is independent of the demand for money. The supply of money is 
unstable due to the actions of monetary authorities. On the other hand, the 
demand for money is stable. It means that money which people want to hold in 
cash or bank deposits is related in a fixed way to their permanent income. If the 
central bank increases the supply of money by purchasing securities, people who 
sell securities will find that their holdings of money have increased in relation 
to their permanent income. They will, therefore, spend their excess holdings of 
money partly on assets and partly on consumer goods and services. This 
spending will reduce their money balances and at the same time raise the 
national income. On the contrary, a reduction in the money supply selling 
securities on the part of the central bank will reduce the holdings of money of 
the buyers of securities in iclation to their permanent income. They will, ; 
therefore, raise their money holdings partly by selling their assets and partly by 
reducing their consumption expenditure on goods and services. This will tend 
to reduce national income. Thus, on both counts, ti*e demand for money remains 
stable. According to Friedman, a change in the slock of money causes a 
proportionate change in the price level or income or in both. Given the demand 
for money, a change in the supply of money will lead to a proportionate change 
in the price level. 

Accordingly, Friedman's equation ( I ) can be transformed into a theory of 
money income determination by taking with it a stable velocity function V. Thus, 
it becomes a reformulated version of the traditional quantity theory of money. 
Equation (1) can be written as : 

M =/ fP « ) ..(3) 

' P dt •' 

M =/(P ,rh,rc,i. )Y ..(4) 4 


Equation (4) is similar to the Cambridge cash transactions quantity 
equation A/ = kPY. ,Sincc Friedman used the symbol Y to denote money income 
PY, the Cambridge equation becomes 


M=kY = (ijr- ) Y 


...(5) 


or 
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..( 6 ) 


Interpreting the Cambridge equation M = ky in terms of Friedman’s 
symbols, M includes lime deposits and Y is the permanent income and k is! 
equivalent to Friedman’s function 


/ (F, rb, J’o p ») 


of equation (4), 
Therfore : 


I 




I 


/(P»/b.re,i- ^ .w,u) 


V/D X 

= V(P, rb, rc, -p* , w, u) 


From equations (4) and (6), wc have 


Y-V(P,avrc_l 


dP 

dr 


w, u) M 


...(7) 


In this form, Friedman’s equation becomes the usual quantity theory 
de!*e"rZ;r ^oncy income 

Its Criticism 

Friedmans reformulation of the quantity theory of money has evoked 

U SLc'ute'dLlTr'^ 

not broad dcrinition of money which 

"sriSS? 'r “r 

s» xi'r-"'"”' 'i' " SiS; 

Rni iti/» I increases on time deposits, the demand for them (Mj) rises 

Friedman’s analysis is weaTinThlih negligible on the demand for money. But 

has been foend in the case of EnglLd*;^" "" 

In Friedman's demand for money function, wealth variables are preferable 


I 


74 


STUDIES I.\ ECONOMICS (PART3> 


lo income and the operation of wealth and income variables simultaneously 
does not seem to be justified. As pointed out by Johnson, income is the return 
on wealth, and wealth is the present value of income. The presence of the rate 
of interest and one of these variables in the demand for money function would 
appear to make the other superfluous. 

Friedman takes the supply of money lo be unstable. The supply of money 
IS varied by the monetary authorities in an exogenous manner in Friedman’s 
system. But the fact is that in the United States the money supply consists of 
bank deposits created by changes in bank lending. Bank lending, in turn, is based 
upon bank' reserves which expand and contract with (a) deposits and with- 
drawals of currency by non-banking financial intermediaries; (b) borrowings 
by commercial banks from the Federal Reserve System; (c) inflows and outflows 
of money from and lo abroad; and (d) purchase and sale of securities by the 
Federal Reserve System. The first three items definitely imparl an endogenous 
element to the money supply. Thus the money supply is not exclusively 
exogenous, as assumed by Friedman. It is mostly endogenous. 

Money supply and money GNP have been found to be positively correlated 
in Friedman’s findings. But, according lo Kaldor, in Britain the best correlation 
is to be found between the quarterly variations in I he amount of cash held in the 
form of notes and coins by the public, and corresponding variations in personal 
consumption at market prices, and not between money supply and the GNP. 

Despite this criticism, “Friedman's application to monetary theory of the 
basic principle of capital theory - that is the yield on capital, and capital the 
present value of income - is probably the most important development in 
monetary theory since Keynes’s General Tlicor\\ It- theoretical significance lies 
in the concept ual integration of wealth and income s influences on behaviour.” 

Questions 

1. Critically examine the Quantity Theory ol 4oncy. 

2. Would you consider cash-balances approith lo the value of money as 
superior to the transaction approach ? 

3. What is the salient difference between Fisher’s Equation and the 
Cambridge Equation of Money ? Which one do you prefer and why ? 

4. Explain the contribution of Milton Friedman to the quantity theory of 
money. 

5. Explain Friedman’s reformulation of the quantity theory of money. 
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COMMERCIAL BANKING 


We have already emphasized upon ihc importance of credit for the 
development and phenomenal growth of industries, trade and commerce. In 
modern limes, the system of credit is the base upon which the super-structure 
of banking has been raised; and the fact is that banking and other financial 
mstitutions have become part and parcel of credit mechanism. Modern banking 
IS a broad term which includes several types of specialised banks (foreign 
exchange, co-operative, land mortgage, central banks etc.). We will discuss in 
this chapter the development of commercial banking, functions of joint slock 
banks, structure of banking system and credit creation by the banks. 

Ori^n of the Term *Bank\ Before the dawn of modern civilization, money- 
changers facilitated trade by changing different currencies and supplying to 
the *"erchanls good currency when debased coins were in circulation. 
oradu^Iy, they began to accept the surplus money of others (particularly in the 

ordinary receipt. This laid the foundation of 
present pervades the credit organislion. Recorded history 
transactions were carried on in the countries of the East even 

I 1 f lJ~l -Q- BT. * * ^ ropcan continent. The 

very important in the banking .business. If people do 

That bTnlcTnn 'r "r 6" ‘hen 

he r ““ banks must win 

p money-lenders with a bank, which is totally 

Peopfe do nA dem?. ">oncy and charges a very high rate of interest 
Ri.t hf ? deposit sa^ngs or valuables with the money-lenders for safety 
fn“r«&M^ facrlities to the customers to this eflbctMt not on y charges 

ori^of thfworXe^^^^^^ 'race the 

the ctmsI^ijfrdS’ ^om 

adopted banM Some^ite«.t, i^t 

nm on old lines were know^^ash' ancient business-houses which were 

‘Bank.’ Still others believe th»t ‘‘‘drived the word 

or bamjue which i^ans a^benrh^^^”'^ '*‘=rived from bancus or banc 

banke^ to i^^on their banking b^te'ltiX^^^^^ or medieval 
on the subiej-of monev Jildhr'T- “ task. Different writers 

oanKer is one who, in ordinary course of his business 
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honours cheques drawn upon him bv persons from and for whom he receives 
money on current account.” According to Professor Kinly^“A bank is an 
establishment which makes to individuals such advances of money or other 
means of payment as may be acquired and safely made; and to which individuals 
entrust money or means of payment when not required by them for use.” 

According to Prof. Gautier, “Taken in its general acceptance, a word bank 
expresses the business which consists in effecting, on account of others’ receipts 
and payments, buying and selling cither money or gold and silver or letters of 
exchange, drafts, public securities and shares in industrial enterprises : in a 
word, ^l the obligations whose creation has resulted from the use of credit on 
the part of stales, societies and individual^ According to Findlay Shirras, “A 
banker or a bank is a person, firm or company having a place of business where 
credits are opened by deposit-or collection of money or currency or where 
mon^ is advanced or loaned.” ) 

( In the words of Prof. Sayers, “A bank is an institution whose debts are 
widely accepted in settlement of other people's debts to each other.” To use the 
words of Ciowther, “A bank is an institution which collects money from those 
who have it to spare and lends this money out to those who require it.” 

The Banking Companies Act 1949 has defined banking as “Accepting for 
the puri>osc of lending or investment, of deposits of money from the public, 
repayable on the demand or otherwise, and withdrawable by cheque, dralt, 
order or otherwise.” We have quoted above several definitions of bank, most of 
which are mere descriptions of the business performed by it excluding agency 
functions. However, we arrive at the conclusion that a bank is an institution or 
establishment which deals in money and credit. It is an agency which receives, 
deposits and makes advances. The definition given by H. White i.e., "a 
manufacturer of credit and a machine for facilitating exchange” is short but 

prccisa 

Evolution of Ranking. Banking developed in the different countries in 
different periods of history. Kaulilya-the great economist of ancient India-has 
rccomricndcd public regulation of interest because in his opinion the 
relationship between the capitalist and productive borrowers was of vital 
importance to the national economy. The ancient Roman civilization had 
witnessed the development of banking which went into oblivion with the fall of 
Rome. The beginning of the 12lh century saw the revival of banking and within 
a short period of time the Jews and Italians developed banking activities. The 
Bank of Venice was the first commercial bank founded in 1 157, followed by the 
establishment of the Bank of Barcelona in 1401 and Bank of Genava 1407. 
Although the goldsmiths of Great Britain used to perform one function of 
money lending, yet the credit for laying the foundation of modern banking in 
England goes to the Lombards of Italy who had migrated to other European 
countries including England. Exchange banking developed after the 
eslablismcnt of Bank of Amsterdan in KrtW and the Bank of Hamburg in 1690. 
The Bank of England established in 1(>94 undertook central banking. It had 
nothing to do with joint stock or commercial banking. It was only after the 
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passage of Banking Act, 1833 that commercial hanking began to lake colossal 
strides in that country. 



PRINCIPLES OF COMMERCIAL BANKING 
Banking is of several types and the success and smooth functioning of every 
type of banking depends upon the adcjplion of certain sound principles. In a 
dynamic world, the banking practice is also dynamic. These principles arc meant 
for the provision of guidance to the authorities of the hanking institutions. We 
will enumerate five principles of commercial hanking. 

(/]iSafety. Loans granted by a joint stock hank to its customers Suould be 
guarded by sound securities. They should not be advanced as far as possible, 
against landed properties as these transactions may sometimes involve the sale 
of property and ascertainment as to who is entitled to it. And where there is a 
question of personal security, the hank manager should study the financial 
position of the customer and should never lend an amount beyond the paying 
capacity of the latter. Thus, a careful lending would priw ide safely to the funds 
of the bank. 


(n) Liquidity of Advance. A bank should not provide block capital or 
should not advance longterm loans. It should not ad\ance loans for fixed assets 
like mills, coal mines etc. from which iruiney is not likely to be realised in time. 
If advances cannot be realised in time, the hank might not be able to meet the 
^ ^ demands of its depositors. In that case the hank would tail. The bank should not 
be tempted by the rates of interest offered by long-term borrowers. It should 
advance only short-term self-liquidating productive loans to maintain the 
liquidity of advance. 


{m)Reserve Management. The bank reserves are extremely essential for 
the maintenance of its sound financial position. If its cash re,scrves are large, 
they would remain idle and unremuncrative; and if these are loo small or 
insufficient, they might lead to its failure. These rcscrscs should, therefore, be 
reasonable which depend upon the general experience of banking. As far as 
cash reserves are concerned, they depend upon certain important factors like 
those ol the nature of advances and the amount of hills discounted, letal 
requirements etc. by the slate, size of average deposits, existence of local 

hi^rpcc reserves maintained by other local banks, general 

business conditions, use of cheque system and nature of accounts. 

Another importanl consideration is the 
minimization of risk. The success of the hank depends upon the repayment of 

^ Irnnn a^'anccd to a^p^ticular 

fhp badly affected by a trade cycle, 

The^bank sh f ‘ ® P“''cy to diversify the risk of advances. 

bJsineame^ ^ *"duslries and 


““"."’“"'.‘Jse of Funds. The banker before making any investment, 
must have a clear picture of the financial position of the bank and a telescopic 
view of bu.smess world. The liquidity of funds should never be endan^rS The 
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lower the cost of maintaining liquidity, the more efficient is the bank. As far as 
possible loans should be advanced against commercial papers and stock and 
shares of some reputed companies so that they may be realised. Before the 
approach of a slack season, he must invest his funds in profitable channels; and 
before the approach of busy season, he should realise all the matured advances. 

Banldng Principle. The principle on which banks work is the same that 
underlines the insurance business. All people who arc paying premiums on their 
life policies do not die at one and the same lime. If they did so, no insurance 
company could cover the risks or meet the demands on it. By their experience. 
Insurance Companies know the approximate death rale among their clients. 
They make a provision to meet the demands for that percentage of deaths. A 
certain amount of reserve may be kept to meet any unforeseen demand, but that 
is not used except in the case of an emergency. The same is the case with a bank. 
Some people are everyday paying in cash in their deposit accounts across the 
receipt counter. Others are receiving cash from the bank by drawing cheques 
on their accounts in the bank. Imagine the bank keeping a small cash safe for 
every customer. Everyday the bank will have to lake out some cash from some 
safes and pay it to his customers who come to demand it. To other safer it will 
add the cash received in deposit. The cash in diflerenl safes will fluctuate from 
day to day, but the amount of cash in all the .safes together would probably 
remain the same, for withdrawals on one counter are made good by receipts on 
the other. The bank authorities would soon realise that the total amount of cash 
possessed by them is never used fully and they can easily lend out a part without 
impairing their ability to meet the demand of their customers. Suppose by 
experience the bank authorities come to the conclusion that only 10% of the 
deposits is liable to be withdrawn normally on any working day. The bank can 
easily lend out or otherwise invest 90% of its deposits and keep only 10% in 
cash. When it is making payment, it is receiving new deposits as well. The cash 
for payment on next day or even on the same day will be received m the form of 
deposits on the other counter. The hank would thus be able to carry on its 
business by keeping only 10% of its depivsils in cash. 11. however, there were a 

‘run on thebank’ and all Ihcdeposilorscomctodemand their money at one and 

the same time, the bank (like an Insurance Company in the case of the death ot 
all policy holders at one and the same time) will fail to meet the demand and 
will have to close its doors. Banks thus lend out other people s cash which has 
been deposited with them on the guarantee that when the depositor needs 
money the bank would pay it and this is done in the hope that other people s 
money would have come in the bank in the form of deposits by that time. 

Tvees of Banks. Although the primary business of a bank is to receive 

deposits and give loans, the business is capable of a variety ol different forms. 

Demsiis arc of various kinds and it is posable for banking insi.iuuons to 
ueposiis typcs'of deposits. The lending business of banks is 

specialise y n ce discounting and purchasing bills, purchasing 

Eiving advances against tangible security etc. Loans arc given for 
Sim wriods-short periods of upto a year or a little more, medium periods of 
mrmi y<^ or thereabout, and long periods of five or more years. Moreover, 
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banks provide finance lo business and Bade for various purposes. Thus, banKing 
business has a wide range which provides a lot of scope for specialisation. U 
happens that in some cases a single bank undertakes a number of different types 
of business, but modern financial institutions are generally specialised 
institutions, each specialising in a particular type of banking business. We 
have, therefore, a number of different types of banks. 

Commercial Banks. The commercial bank is the usual type of 
institution which dominates the banking system in every country. The public 
in general keeps its deposits with these banks. A distinctive feature of the 
business of this type of banks is that by far the largest pan of its deposits 
consists of current account deposits or deposits withdrawable by cheque. The 
encashment and transfer of deposits by cheque is the greatest service provided by 
the commercial bank. The major jwriion of the loans given by this bank is for 
short periods, only a small pan for medium periods, and generally none for long 
periods. Thus, large parts ol both the bank's debts to its customers and the 
customers’ debts to the bank are for shon periods. 

Savings Banks. Savings banks attract the savings of small savers and 
a laige pm of their deposits are savings account deposits. These deposits are not 
Irwly withdrawable by cheque and are so only under certain restrictions. The 
mies in most cas^ require the customer to come in person with the pass book 

savings banks in India answer to the 


^vestment Banks. These banks provide permanent capital to business 

shares and debentures of new joint stSk companies are 
p^hased by th^e banks, and later, if necessary, are sold to the public Since 

the Sit^fSpS 

to toTMS”" w '“"ks "take loans 

funds by the of deBO^irhr.h.”!,^’ " 

borrowing from commercial hanVe* aiJn !k ^ shares, and by 

purchase of consumption goods In the US provide loans for the 

considerable progiJss mKe ’* *5 *^*^*"8 

coiporatioM that speciaUse in this kind of bJsh.'^' 

outside” “ff.ces 

large part of the foS because a 

They are, in fact, banks doinB^or^V^ their hands, 

emphasis on fimmeing of foreign mtde irSlh^"&Se“™“'' ''''' 


so 
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Co-operative Banks. Co-operaiive credit societies of small artisans in 
towns and agriculturists in rural areas have an important place in the credit 
system of this country. They provide short term finance to members generally 

on personal security. . ^ r f 

The Central Bank. This is the institution charged with the Junction ot 

controlling the money market and issuing currency. Usually there is only one 

central bank in a country and it does little ordinary banking business for the 

general public. It is a banker to the government and other banks and its main 

business is to control the operations of the rest of the banking system. 

Although a central bank may sometimes have shareholders (most of the central 

banks now are owned by the government), its business is never transacted with 

the object of making profits. Some profits may come its way as a result of its 

operations, but it primarily thinks of the effects of its business on the working 

of the economic system. . r . . 

Many banks engage themselves in more than one kind of activity, e.g., 

commercial banks also do savings banking and give loans for consumpuon but 

i a certain degree of specialisation has become a notable feature of the banking 

t system of many countries. It is the type of banking business on which 

i particular emphasis is put which gives a banking insmulion its class. 

i 


functions of commercial b.anks 

Although the main functions of a moJern hank are 
definition ofThe term, yet there are certain other sers ices loo rendered by them. 

We study them in detail : 

1. Borrowing of Money, 

2. Lending of Money, 

3. Agency Services, and 

4 General Utility Services. 

** “Td^ofiU fmm"tto^w 

interest and^ there ^ be withdrawn after a specified period of time 

forms-Fixed deposits, which ca . • . interest; Current deposits, 

and can fetch comparative y m amount/Xicncrally no interest is 

which can be wthdrawn || j,. allowed, it islery low and that also on 

allowed on such de^sils ? ^ certain level. Then 

the condition that the depos encouraging savings among 

there are the Savings Bank depo . , j , higher, but lower than that 

the people; rate ^ t'heir withdrawal also^ Banks 

on fixed deposits. There are deposits and thus serve what may 


saving stream. 
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In order to meet the expenses of maintaining these accounts the 
realise incidental charges. Whereas the feed deposits are knov™ as time 
liabilities, others are known as demand liabilities of the bank. A . 
recently introduced is that of the Home Safe Account, according to which a sate 
is supplied to the depositor who drops his little savings m it. This sate s 
periodically taken to the bank where the amount of the safe is credited to nis 
account. Funds of the bank are thus, collected from these deposits. 

2. Lending of Money. Another function of a commercial bank is to make 
advances, loans, cash credits, overdrafts etc. 

What do the banks do with these deposits ? How arc they able 
dmdends and from where do they meet their expenditure ? How do they aflord 
to pay interest ? The clue to all these questions is to be found in the fact that 
what the banks receive in the form of deposits, they advance in the form of loans 
for which they charge rates of iiileresi higher than what they allow to their 
depositors. Thus they make profits too. While granting loan and charging the 
rate of interest, the principle is : the longer the period for which a loan is given, 
the higher is the rale of interest fixed U'r it. Loans are also advanced through 
the discounting of bills, besides making cash credits and thus the banks help in 
the development of industry and trade in the country. 

In case of overdrafts, customers arc allowed by the banking authorities to 
overdraw their current accounts usually against collateral securities. A bant 
also grants cash to its customers, businessmen, industrialists, manufacturers, 
etc. The entire amount of cash credit which is given against securities is not given 
at a time. The borrower draws money out of the credit granted as and when 
^needed. This system of granting cash credit is very popular in Scotland. 
^ According to H.D. Macicod, “Cash credit is to Scotland what the river Nile is 
to Egypt, a fertilizer.” Cash credit in our own country is not given against the 
personal security of the borrower. The fund ion of lending leads us to inevitable 
conclusion that the growth of industry and commerce directly depends upon 
the existence of banks.^ 

Dr. Thomas has rightly remarked, *‘The bank is a great reservoir of 
loanable capital, into which flow countless small rivulets gathered from every 
source and direction and from which flow many streams, small and l^gc, 
destined to drive the wheels of industry and float the vessels of commerce^ 

Discounting of commercial papers or Hundies is only another form of 
advancing loans though it is not as direct as a loan against pronotc or a tangible 
security is. When a merchant, whom wc may call A, .sells some goods to another 
merchant, called B, he draws a bill on B it) the amount of purchases made. The 
bill is an order on B to pay the amount on the conditions laid down in the bill 
to A or his order. One of the important conditions is the period of time allowed 
for payment of bill. A bill may be a Sight Bill meaning thereby that no lime 
IS allowed and (he person on whom the bill has been drawn has to pay the amount 
immediately on presentation of the bill. Or it may be a Time Bill which may 
allow, 30,60,90 or 180 days for payment. In case Ihc'bili is Time Bill, the creditor 
will have to wail for the payment for the period for which the bill runs But he 
may need the money immediately. He can then go to a bank which knows him 
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jMlh the bill m h^d and present it for payment. If the bank has confidence in 

ms integrity It will make the payment to him against the security of the bill on 

nis signing the same. After the necessary period has elapsed, the debtor will 

make the payment to the bank and the bill will thus be discharged. The making 

of advances ag^st bills of exchange, in this manner is technically known as 

discounting of bills. Most of the trade, internal as well as external, is financed 
through the medium of bills. 

. \ ^-Agency Services. Another important function which the bank perforn 

IS n'umbcrof direct services which it renders to its clients. These services indue 
the toilowing : 

*^^*^*^***^*‘ '** *‘*^^'^^ by mail transfers or drafts oi 
behalf of its clients. Transfers give rise to exchange activities. The banking 
system “credits one enterprise for a contribution made to the social product, 
and ^ncels the credit as it fixes the claim in a definite good or service. It debits 
another for goods or services produced in excess of past contributions 
rernayiing unfixed in definite form, offsetting these debits as the enterprise 
makes its contribution, and thereby effecting clearance.” 

Banks help in transferring money from one place to another also. This is 
done through drafts. All important banks in the country have their branches at 
all important places in the country and some of them even outside the country. 
Those which have nobranches have agency arrangements with some other bank. 
A person who wants to send some money to another place can go to a bank and 
purchase a draft of the same amount from it. He can then send the draft to the 
person to whom he wants to make the payment and that person would gel the 

payment from the branch or agency of that bank at that place by presenting the 
draft. , / 

(W Collection of Dividends, Bills, etc. It collects cheques, promissory 
notes, dividends, interest on shares and stocks and other types of periodical 
incomes. 

■ J (c) Arrangement for Payment. On behalf of ilscuMomers, it pays insurance 
premia subscriptions to social bodies and societies. 

I (d) Sale and Purchase of Securities. It also sells and purchases securities 
at the most favourable rates. 

(e) Representation and Correspondence. It also performs the duties of a 
representative of its clients; and in that capacity it secures passports and tickets 
for them. It also enters into correspondence with income-tax and other 
authorities on behalf of its customers. 

(f) Trusteeship. As a result of possessing specialised knowledge and 
employing technically trained staff, it elfieienlly administers trust properties. 

4. (ieneral Utility Services. In addition to these three important functions, 
commercial banks also perform general utility serxites which considerably 
increases the facilities to their ciisltimers. These include the supply of 
commercial and statistical information, sab; custody of valuables, impoilanl 
documents and securities, supply ol inlorrnalion regarding the financial 
standing and credit-wort ‘'iness of th<. ir customers (but xsich a great care), .sale 
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and purchase of foreign exchange, under-writing of the 

corporations, public institutions and fiovernments, issue of letters of credit and 

traveller’s cheques etc. / . 

Banks act as cloak-rooms for the valuables of their clients. Banks appmnt 

their own brokers in important stock exchange markets and ^ 

and sell securities and shares on behalf of their customers ir those mark^ on 
commission basis. In the light of the above explained functions and semres 
T performed by the commercial banks, we may conclude that bankers are publ c 
Mnservators of commercial values.' Thus, a modern bank plays a very vital role 
in the economic activity of the country. It is on account of this that a welt 
developed banking system provides a firm and durable foundation for the 
economic development of the country. 


ADVANTAGES OF BANKS 

The service that the banJdng system renders to a country can hardly be 
exaggerated. Banks serve as the fountain of all credit in the country and c^^djt 
today is the life blood of trade and industry. The drying up of all the credit 
would sound the death-knell of the present day trade and industry. How could 
any large scale enterprise be carried t)n without the large amount of capital that 
banks make available ? Could the volume of international trade be half so large 
that it is today without the pro'-ision of finance for it by the banks that discount 
bills of exchange ? Banking system is intextricably bound up into the industrial 
J and commercial organisations in every country and exislcnce and progress of 
one depends upon the progress of the other. The main services of the bank may, 
however, be briefly summarised : 

1. Collect Funds. Banks collect financial resources of the country by 
attracting deposits on different terms to suit the convenience of different types 
of depositors. The savings of a country, if they remain scattered in the hands of 
the people, will be of little use to industry. When they arc pooled, they become 
a great potential source of wealth in the country. 

2. Finance Trade and Industry. They finance trade. They accommodate 
the buyer and enable him to pay when it is convenient for him to do so. "^hey 
accommodate the seller and pay him immediately on behalf of the buyer if he 
so desires. Trade is thus facilitated and turn-over becomes much larger than it 
would be in the absence of facilities provided by banks. 

3. Remittances. Transfer of money from one place to another is affected 
much more easily and cheaply than it can be done cither through the post office 
or by any other means. 

F 4. Encourage Industries. They pro\idc capital lor current requricmenls 

to the industrialists and small scale entrepreneurs. This helps productive activity 
in the country. 

5. Stabilize Prices. Banks control credit if they follow a concerted policy 
under the guidance of the Central Bank. They can effectively check fluctuations 
in price-level through ihe control of credit, though It must be admitted that in 
the past this weapon had been used by banks more bring about fluctuations 
than to control them. 
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6. Ec>>nomy in the use of Precious Metals. By the nUroduction of cheque 
system and other means, they economise the use of precious metals and cash. 
Today payments by cheques and bills form a far larger portion of total payments 
in the advanced countries than cash payments. 

7. Funds for Profitable use. Banks make available idle funds of the 
community to those who can profitably use them. Thus they do it by attracting 
deposits from those who have enough to spare and making advances to those 
who can profitably use these funds. The banksby combining these two important 
functions help in co-ordinating the two essential services— “the sporadic 
potential lending with potential wailing". The availability of these funds helps 
commerce, trade and industry to grow. 

8. Mobility of Goads. Through the credit instruments like the bills of 
exchange, the banks help in the mtwcmenls of goods frt)m one place to the other 
and by making timely advances they help the various processes of production 
too and thus help to bridge the gap which sometimes occurs between the sale 
of goods and the payment of the price by the purchaser. 

9. Facilitate Economic (irowtli. The banking system is more important for 
the economic growth of less developed countries. Banks mobilise savirigs, 
channelise them into productive activities and boost up the rate of capital 
formation in the economy. Moreover, through a netxs ork branches in the rural 
and backward areas, they can accelerate the process of monetisation in the 
economy 

10. Other Advantages. Other services oi banks like collection of bills, 
making and receiving payments on their customers behalf and keeping up 
valuables in safe custody arc also of very great importance to the community. 
Moreover, by creating credit, banks act as a uselul agency to help the borrowers. 

Thus, commercial banks can play a very uselul role in the economy of every 
modern State. Banks arc the pivot of modern commerce and industry. Bankmg 
development is, therefore, closely associated with the process of economic 
development. A country with a developed banking system has a strong 
foundation of industrial and economic progress. In developing countries like 
ours the commercial banks have uiulerlaken what may be described as 
deve’lopment banking. They make their fund a\ailabte lo the priority sectors, 
weaker sections and employment-oriciUed schemes. 

The Liabilities and Assets of a Hank : 1 he Halaiiee Sheet 

Bankinp is a business mueh like aiu other business. An indication of the 
financial position of a business concern m .y be obtained by examining US 
statement of liabilities and assets, called ihe B.ilanee sheet. 

Balance sheet is a statement ol lii m s financial position on a particular day 
of the vear as on (hat moment, it provides a complete pielure of what the firm 
owns (its assets) and what it owes (its lial>ililies). The balance sheet should no 
be (xmfused with the income stalemenl. The latter suinmari.ses. for some s ated 
n.-rioil of lime all the gross income aeeriiing to the business entity and the claims 
^ ‘nei lb'll cross inci>mc. A balance sheet, on the other hand, is a summary o 
r P* .-I a business en,iu a, a spccibs puin, .i,nc. I. .s an 
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instantaneous snapshot that records the value of everything the business owns 
and the size of all debts the business owes. 

A balance sheet is always prepared in iwo sections. In one section it is 
customary to record liabilities, normally on the left side, and assets in the other 
section on the right side. Liabilities arc the debts or amounts of money owed to 
X others. The liabilities of a bank consist mainly of t he claims of its shareholders, 
creditors and the depositors. The assets, on the other hand, include such items 
as cash, accounts receivable, loans and investments, etc. 

A balance sheet always balances in total, but no individual items 
necessarily matches another. We can easily understand this if we have some 
elementary knowledge of double entry accounting. Any change in the one side 
of the balance sheet must be precisely offset by an equal change in some other 
item on the other side. The equality of assets and liabilities is not peculiar to 
banking alone. Every balance sheet balances. But a bank’s business is, in a very 
special sense, a balancing of assets and liabilities. A bank acquires assets by 
increasing its liabilities directly, unlike any other business where liabilities are 
acquired indirectly as a result of trading. Thus, the first thing we want to know 
about a bank and its operations is the amount of its debts and credits. Crowthcr 
has rightly remarked, “The whole business of a bank is in its balance sheet. The 
balance sheet also has the merit of demonstrating at a glance the ratios to which 
. ^ the bark is working.” 

A specimen structure of a bank's balance sheet is given on the next page. 
Liabilities 

The liabilities side of the balance sheet of a bank is comparatively simple. 
The liabilities represent others’ claims on the bank. The liabilities' ^ide of the 
balance sh^t shows how the bank raises funds to function as a dealer in debts 
andcredit^. The liabilities of a bank usually consist of the following items : N 

^ / 1. Capital. The barik raises capital from its shareholders by issuing various 
types of shares, such as ordinary, preference, deferred shares, etc. The balance 
sheet may show the amounts of authorised capital, issued capital, and 
subscribed capital. But the actual liability of a bank to its shareholders consists 
qi^ecapila! ori^nally paid in and any accumulaliun of undistributed profits. 

v/ 2. Reserve Fund. It is the amount accumulated over the years out of 
undistiibuted profits. The bank may use this fund to offset its unexpected losses 
in certain years. Sometimes a bank is required by law to transfer a part of its 
^ annual profits to the reserve fund so long as the amount in the fund does not 
' become equal to its paid-up capital. 

3, Deposits. Deposits from the public constitute the biggest proportion of 
bank s working funds. The deposits arc categorised as'lhc demand deposits and 
the time deposits. It is the former that represent the bulk of the money supply 
with public. It IS on the basis of their deposit liabilities that the banks make loans 
and investments after keeping a certain cash reserve •alio. 

Demand deposits are distinguished from lime deposits. Time deposits are 
those agaiwt which cheques cannot be written. Demand deposits may arise out 
of the credits created by a bank as a claim against itself. But in simple term, a 
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papital and Uabilities 


Specimen of a Bank's Balance Sheet 


Amount 


1. Capital account-paid 
up capital 


2, Reserve Fund and] 
other Reserves 


3. 


1 . 


9. 


Deposits and other] 
accounts 

(a) Demand Deposits 

(b) Time Deposits 


4. Borrowing from other] 
banks. 


5. Borrowing from the| 
Central Bank. 


6. Bills payable 


Bills for collection 
being bills receivable 
as per contra 


8. Other liabilities 


Acceptances, 
endorsements, and 
other obligations per 
contra 


10. Profit and loss accoun 


11. Contingent liabilities 




Grand Total 


Property and Assets 


Amount 


T. 


2. 


4. 


(a) Cash in hand 

(b) Balances with the 
Central Bank 

Assets with the 
Banking System 

(a) Balances with 
other banks in 
current accounts 
and other accounts 

(b) Money at call and 
short notice 

(c) Advances to banks 

(d) Other assets. 

3. Investments (at cost) 
in Government 

securities, including 
treasury bills and 
treasury deposit 
receipts. 

Investments in other 
approved securities 
Advances, loans, 
cash credits, over- 
drafts, etc. 

Bills discounted and 
purchased 

(a) Inland bills 

(b) Foreign bills 
Bills receivable being 
bills for collection as 
per contra 

Constituent’s liabili- 
ties for acceptances, 
endorsements and 
other obligations per 
contra 
Premises 

Furniture and fixtures 
Other assets including 
gold and silver 
Non-banking assets 
acquired in 

satisfaction of claims 


5. 


6 . 


7. 


8. 


9. 

10 . 

! 1 . 


12 . 


Grand Total 


I 
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customer is said to have “made a deposit" when he gives the bank cash or Us 
equivalent, and the bank p^vcs him a deposit credit. A deposit, therefore, is the 
promise that the bank gives to the depositor in exchange for the cash he 
“deposits.” The cash is an asset, the deposit is a liability. The depositor is a 
creditor of the bank having lent its cash, and he can claim repayment at any time. 
/ A. Inter-bank borrowings. Liabilities are created when a bank borrow- 

another bank on a temporary basis. A large bank, in particular, inay have 
deposit liabilities not only for the account of the general public but also for olhei 
banks in the country. 

The bank may also borrow from the central bank of the country on the 
basis of the, eligible securities or get financial accommodation in limes of need 
or stringency by rediscounting their bills of exchange. 

5. Liabilities relating to bills. The bank may have some bills which are 
payable by it out of Us resources. It may also accept some bills from its customers 
for collection. The amount when collected is credited to the accounts of the 
customers. Hence the amount under this head is shown on both the sides of the 
balance sheet. They become the liabilities of the bank after collection, but they 
are to be treated as assets before collection. The banks also accept or endorse . 
the bills of exchange on behalf of their customers, which simply means that the 
bank guarantees the payment of bills at maturity. Thus, when the bank has 
accepted bills for its customers it is technically liable to meet them on maturity; 
but since the customers are expected to meet them and have presumably given 
due security, this liability of the customers to the bank is an offsetting asset 
against the acceptance. 

In addition to the above, the banks make some provision for the contingent 
or unforeseenable liabilities. The profit earned by the bank is also shown as the 
liability because it is payable to the shareholders. 

It may be emphasised, however, that the assets of a bank are based on its 
liabilities. Banks, unlike other business organizations, acquire only a very small 
part of their total assets by issuing capital-account claims. An even more 
important point is that the volume of capital-account claims or share capital 
changes only slowly and within narrow limits relative to bank assets. Bank 
reserves, borrowings from other banks and the central bank are also very small 
relative to total assets. Most of the assets of banks arc acquired by creating and 
issuing bank credits in the form of deposit claims. The volume of deposits that 
the banking system can issue depends on its reserve requirements enforced by 
the central bank and the currency volume of reserves available to banks. 

Assets 

The assets side of the bank’s balance sheet is more complicafled but more 
interesting as well. The soundness of a bank whether it is properly run or not — is 
clearly reflected in the distribution of the bank’s funds on different types of 
assets. The various items that figure on the asset side of the balance sheet are 
as folios 1 

\ Cash. Every bank keeps a certain amount of cash in hand to meet any 
clmms upon it in cash on demand. In addition, the banks are required under 
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law to maintain some cash reserves with the central bank which are in some 
proportion to their deposit liabilities. A net inflow of cash to the banking system 
can result either from new issues of money by the government or the central 
bank, or from a net decrease of currency outside the banks. Cash holdings of 
banks are equal to only a small fraction of bank deposit liabilities. They yield nc 
income to banks. However, net flows of cash into the banks have the very 
important effect of enabling the banks to create more money by purchasing 
other assets. 

2. Ass^ with the Banking System. A bank may have balances with other 
banks in current accounts and other accounts. Money at call or short notice 
mainly comprises funds made available to other banks by way of loans or 
deposits repayable at call or at short notice of a fortnight or less. Due from banks 
represents loans and advances granted to banks. 

3. Investments. Banks make investments in the profit-yielding securities. 
Investments in government securities represent the book value of central and 
stale government securities including treasury bills and treasury deposit 
receipts clc'T^anks may make investments in other approved securities as well. 
The different types of investments arc shown separately in the balance sheets. 
Banks regard their short-term investments as their secondary leserves as 
diflWent from cash which is their primary reserve. 

\ / 4. Loans and Advances. Loans, cash credits, overdrafts, etc. yield income 
to the bank in the form of interest earned on them. These assets have low 
liquidity but high yield. The banks generally advance short term loans and 
advances. But a good portion oflhe.se ad\ances is, in enctl. allowed to continue 
for a fairly long lime through the recurrent renewals t)r rolling over of short-time 
overdrafts and cash credit arrangements. This implies that the basic character 
of much of the short-term credit does not impart it sufficient liquidity. 

Most of the loans and advances arc derivative dcfiosits which constitute a 
net addition to the money supply, without there being any offsetting decrease 
in the volume of currency in circulation. 

5. Bills Discounted and Purchased. The banks may purchase and discount 
inland as well as foreign bills. Inland bills cover bills of exchange drawn and 
payable in the country; including demand drafts and cheques purchased. 
Foreign bills cover all import and export bills purchased and discounted in the 
country as also cheques and demand drafts drawn in foreign currencies. The 
banks like to acquire short-dated bills because these arc easily marketable and 
hence sufficiently liquid and at the same lime bring in some income to the bank. 
Moreover, these bills arc eligible for rediscimntingwith the central bank of the 

country. 

6. Properties. Buildings, furniture and fi.xlures etc. are the other assets of 
the banks. These fi.xcd assets are often referred to as ‘Dead Stock’. They are 
generally shown at their depreciated value. These are, in a way, the secret 
reserves of the banks which can be availed of in case of any crisis or collapse. 

The amount of as.sels that a bank can command depends upon the amount 
of its liabilities. Many types of assets are available to a bank, profitless and 
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profitable, liquid and non-liquid. A bank must, therefore, formulate a portfolio 
policy determining what types and proportions of assets it will acquire and hold. 

Thus, the balance sheet is an indicator of the nature of a commercial bank. 
A thoughtful look at the balance sheet brings to our notice a very inte*-esting 
fact. Most of the assets of the bank are debts of others. Even deposits at the 
Central Bank are debts of the Central Bank. Coins and currency notes are the 
debt of the Government. Liabilities of the bank arc also the debts of the banks. 
It is thus clear that why banks are called as dealers in debt. Banks acquire debts 
of others on which they receive interest and, in turn they issue their own debt 
(deposits). Besides this, the signficance of the balance sheet lies in the fact that 
it throws light on the financial soundness and economic conditions of a 
particular commercial bank. 


CREDIT CREATION 


At one time, there was a needless controversy regarding the ability of 
commercial banks to create credit. Some writers meant by credit, bank loans 
and investments and, therefore maintained that a bank could never lend more 
than the amount which it had been entrusted with by the depositors. Suppose, 
a person deposited Rs.1,000 with a bank, the latter rould lend upto Rs. 1,000 
and riot more. In fact, it could lend far less, since i> had to maintain a small 
margin of cash reserves against the w ithdrawal of money by the depositors. But 
the bank could not lend more than Rs. l.tHlO and. therefore, writers conclude 

that banks could not create credit. 

This argument is only partially true. It is true that a bank cannot lend more 

than what it has got. But it is also true that what is lent out by bank may come 

back to the bank by way of deposits, which may again bc'lcnl out, and so 

oi^eposit becoming the basis for a loan or investment, which again becoming 

a deposit to be the basis of new loan etc. CommerciaHjanks, therefore, arc able 

to multiply loans and investments and thus multiply deposits. It is in this sense 
that banks create credit. 


. . has been facilitated by the development of 

baking. The most important function of bank is to create credit, a function 
which over-shadows all other banking functions. Credit creatioiutcfers to the 
power of banks to expand or contract demand deposits through the process of 
more loan advances and investments? Banks are in a position to lend much more 

ft, K deposited with them. They can raise a big super-structure 

a rao i°e: credh -all rLerves. Banks are," hus, known 

fo n <=an be regarded as a form of 

Ss and the Ks '"ah with the 

Tc^unt is oi^nlfin ih h ' ''' f"™ “f “sh, but an 

fr3s aS^uni the^“ ' *" 'he borrower, and 

lum^JlireS^&S “>> the 

keep huge sums in the form of hard cash to meet their oblig”iot.“mmeyke"ep 
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a little money for doing so. Thus, banks create credit by advancing loans on 

cash-credit basis, or over-draft payments. Both these me'hods are prevalent in 
India. ^ 


Therefore, one of the ways of creating credit is through loans. But how can 
a bank lend more than its deposits ? It is not difficult to understand this paradox. 
The explanation lies in the fact that banks do not create money out of thin air, 
but It is essential that savings are made before credit creation. Imagine, that a 
businessman applies to the bank for a loan of Rs. 5,0()0/-. The bank will probe 
into his credit position and ask him to furnish some security. The security can 
be in the form of fixed capital or circulating capital and it should be of a value 
higher than the loan advanced by the bank. Suppose, the businessman 
convinces the barker and with all assurances of re-paymcnts and interests etc. 
gets the loan. The banker will not give him hard cash, but will credit the account 
of the borrower with Rs.5,{X)0/-. He can draw cheques as required to that limit.. 
The point to be noted is that the loan is made by increasing bankers, debits. The 
bankers have, in return, the borrower's promise to repay the amount alongwith 
the interest. Therefore, in the banking words, it is said, ‘Every loan creates a 
deposit”, or ' Every loan creates a credi'”. As a result of this loan, an additional 
Rs.5,(KX)/- have come into existence. When the loan is repaid, the borrower’s 
account will be debited and there will be cancellation of loan to that extent. 

Credit is also created by ban ks bv purch asing; securities without paying 
cash. The banks pay the value by cheques lcrthe“sellers of the securities and 
those cheques are deposited in his bank or the banker credits the seller’s account 
with that amount of securities and thus increases the deposits cither of his own 
bank or some other bank, the result is the same i, the deposits of the bank as 
a who'C have increased. 


But it must be understood that the money, tl.c l;nnker creates is his liability. 
In daily transaction.s, the banker knows that only , few cheques are presented 
for ericashment. He need not keep hundred per cent reserves for the cheques. 
In addition, cheques are daily draw n on all the banks, and in (he evening, all the 
cheques pass through clearinghouse, where they are set off against one another. 
Only difference is paid by the banks. Thus, tiie banks keep a certain portion of 
the reserve for meeting the day-to-day requirements ol the depositors and for 
setting the balances of their fellow-banks Rut these payments form a very small 
portion of the total cash reserves. So (he banks keep the required estimate and 
some amount extra in order to be doubly sure. The rest they give as loans. The 
cash-reserve ratio depends on a number of factors which include the banking 
habit of the people, the growth of the capital market, the use of credit 
instruments in trade and industry for the discharge of business obligations etc. 
In advanced countries, where banking has developed, and where people make 
an extensive use of credit instruments in their daily life for making payments, 
cash reserve limit is low. But in under-developed countrie.s, where such habits 
are not very common, the cash-reserve limit of the bank is very high. It also 
depends upon the reputation of any indiv idual bank. 

The banks generally cannot afford to let their reserves fall below a 
prescribed limit, otherwise people will lose confidence. The whole business 
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depends on the confidence of Che public. 

Suppose, the bank keeps 20 per cent 
means that on cash deposits of Rs. 1,000/-, 
This can be explained as follows : 

Keeping 20% of Rs. 1000/* /.t’., Rs. 

20% of Rs. 800/- U\. Rs 


cash against its liabilities. TTien it 
the bank can lend upto Rs,5,000/'. 


— do— 

— do— 

— do— 

— do — 

— do — 
-do— 


20% of Rs. 
20% of Rs. 
20% of Rs. 
20% of Rs. 
20%ofRs. 


640/- i.e., Rs. 
512/- i.e.. Rs 
410/- U\, Rs 
328/- i.c. Rs 
263/- U., Rs 


200 lends Rs. 800/- 
.160 lends Rs. 640/- 
.128 lends Rs. 512/ 
.102 lends Rs. 410/ 
. 82 lends Rs. 328/ 
. 65 lends Rs. 263/ 
53 lends Rs. 210/ 






Ultimately the total amount given as loan will go up to Rs.5,000/-. Thus, it 
means that by keeping 20% cash reserve, bank can create credit to the extent 
of 5 times. In America, banks keep 3 to 5% reserve and in England they keep / 
to 8% reserve^ and thus, banks in America and England can create much more 
credit than banks can do in India. The percentage of reserve will be higher in 
backward countries like India than in advanced countries like America and 
England. In agricultural countries, high cash-reserve is necessary because 
transactions are settled in cash and cheque habit is not prevalent. In industrial 
countries like England. Germany and America etc., people are accustomed to 
the use of cheques and less cash-reserve is required. In periods of panic, banks 
have to keep a high cash-reserve to their liabilities. Moreover, if there is no 
Central Bank in a country, each individual bank must keep a high ratio to meet 
a possible rush on it. 

Thus, from the above discussion, it is clear that the banks create deposits 
in two ways. Firstly, in a passive manner and secondly in an active manner. In 
the former, the bank creates passive deposits wlieii it opens a deposit account 
in the name of a customer who brings cash or cheque to be credited in his 
account. These deposits are also known as primary deposits, because these form 
the basis of the loan transactions undertaken by the bank. They provide funds 
to the bank for advancing loans. The activ e deposits arc created by the bank in 
a more active manner by opening a deposit account in the name of the borrower. 
These deposits are created by the bank itself and, therefore, they are known as 
active or derivative deposits. While primary deposits do not add to the total 
supply of money, the creation of active deposits does add to the total supply of 
money in the economy. This is known as creation of credit. 

Multiple Credit Creation. So far we have assumed that there is only one 
bank. In order to explain the process of multiple credit creation, we take the 
banking system as a whole. We noticed that an individual Commercial Bank, on 
account of adverse closing balances, can lend only upto the amount of its excess 
reserves. But the commercial banking system has no such problem as the 
clearing drain. In this case, clearing drain simply transfers resources from one 
bank to another. Loss of one bank through an adverse clearing balance will be 
equally matched by another bank’s gains through favourable clearing balance. 
Therefore, the process of credit creation will go on till the initial excess reserve? 
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required reserves through an increase in deposits. The 
process of multiple credit creration can be explained thus ; 

When the borrower withdraws the amount of debt from the bank by 
cheques he pays to other business men by cheques. These other businessmen 
deposit those cheques either with the same bank or with some other bank. The 
Dank deposiU increase not because people have deposited cash money but on 
account of the issue of cheques. Thus, the original credit by a bank increases 
(he denvalive deposits of other banks. In this way, credit multiplies. Let us take 

o' suppose that bank ‘A’ has excess reserves to the extent of 

Ks.LtXW. It ^ves loans to its customers of Rs.1,000 (which become derivative 
deposits with this bank). The borrowers pay by cheque to other people who are 
the customers of bank B. When the latter deposits them with bank B, the amount 
becomes a primary deposit with the next bank. If the bank customarily maintains 
a reserve of 10 per cent, it means that bank B has an excess reserve; and a 
derivative deposit of 90 per cent of Rs. 1,000. i.e., R,;. 900. People who borrow 
money from this bank will also pay by cheques to others who happen to be 
customers of bank C. In this way, the amount of Rs. 900 becomes primary 
deposit with bank C which, after keeping a rcscr\e of 10% can create a 
derivative deposit of Rs. 810. This chain reaction will continue until the original 
excess reserv'es of Rs.l,(XX) arc expanded to derivative deposits of 
approximately Rs.10,000 by the banking system t)f the country. The process is 
known as the multiple credit expansion which “increases the circulation of 
common money, because the resulting increase in the amount of business 
turnover involves cash payment and correspondingly decreases the available 
cash reserves.” 


Thus, the banking sy.slcm as well can create an amount of active deposits, 
which is a multiple of the original deposit depending upon the cash reserve 
ratio to be maintained by the banks. The credit muliiplkrcan operate forward 
as well as backward. When the bank receives primary deposits, it leads to 
multiple expansion of credit and when the bank loses a certain amount of cash, 
it leads to a multiple contraction of credit. The credit multiplier may be defined 
as the ratio between the ultimate amount of derivative deposits created and the 
original amount of excess rcser\es in the banking system. The credit multiplier 
is arrived at by dividing the total volume of derivative deposits by the original 
excess reserves. Therefore, 

.... The volume of derivative deposits 

Grcdit multiplier = — ^ • — — ; 

Original excess reserves 


, Rs. ItMHH) 
In the above example, ] o Tit T' 


= 10 


The size of multiplier is 10. It should be remembered that the size of the 
credit multiplier depends upon the size of the cash-reserve ratio. If the 
cash-reserve ratio is low, the credit multiplier will be high, and vice-versa. Thus, 
the credit multiplier is the reciprocal of the cash-reserve ratio. In our above 
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example, we had assumed the cash-reservc ratio to be 10%, i.e.' rct^iprocal 

lUU 

is^ ori or 1 -i- ^ or lx ^ which is equal to 10. As credit creation 

Too 10 

depends upon the cash-reserve ratio, the credit multiplier is K' = ^ in which 

K' is credit multiplier and r is reserve ratio. 

In the above example. 


K' = 


01 


= 10 . 


If suppose, cash-reserve ratio is 20%, then 

1 


K' = 


0.2 


= 5. 


From the above analysis, the general formula for credit expansion for the 
whole banking system can be explained as follows: 


AD= Aa. 


rf 


% 

> 


where AD stands for multiple expansion of credit for the whole banking 
sytem, r for cash-reserve-ratio, and Aa for original excess reserve. In our 
example, v 

Aa = Rs.l,000,r =10% 

AD = 1000 X = 1,0U0 X 10 = 10,000 

The credit multiplier has great practical .significance for the Central Bank. 
If the Central Bank knows the exact magnitude of the credit multiplier, it can 
estimate the ultimate effect on the volume of credit of an initial increase or 
decrease in the cash reserves of the commercial banks. 

The technique of credit creation can also he explained with the help ol 
balance sheets and by fuming : (a) the existence of a number of banks A, B, 
C, D, etc., each bank with different sets of depositors ; 

(b) every bank has to keep 20% of cash reserves; 

(c) a new deposit of Rs. 1000 has been made with Bank A to start with. 

The balance sheet of the bank will show (taking only the new 
transacuon) : 


Liabilities 

Assets 

New deposits ... Rs. looo 

New cash ...Rs. 1000 

Rs. 1000 

Rs. 1000 
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Under the double entry system, the amount of Rs. 1000 is shown on both 
sides. The deposit of Rs. 1000 is a Itability for the bank since it is obliged to 
return the amount whenever the depositor demands. At the same lime, the 
amount is an asset to the bank which it may use to earn an interest income. 
The bank, according to law and convention, has to keep only 20% reserve. In 
our example. Bank A has to keep only Rs. 200 against its deposit. The bank 
has a surplus of Rs. 800 which it can profitably employ. Suppose Bank A 
gives a loan to Mr. X who may use the amount to pay off some of his 
creditors. After the loan has been made and the amount utilised by Mr. X to pay 
off his creditors, the balance sheet of Bank A will be as follows : — 

Bank A 


Liabilities 

Assets 

Deposits ... Rs. 1000 

Cash ... Rs. 200 

Loan to Mr. X ... Rs. 8(K) 

Total ... Rs. 1000 

Rs. 1000 

♦ 


Now, the creditors of Mr. X, who got Rs. 800 from the latter, may be 
assumed to deposit the amount with their bank. Bank B. The balance sheet 
of Bank B will be as follows : — 


Bank B 


Liabilities 


Assets 


New Deposit 

Total 

Rs. 800 

Rs. 800 

New cash 

... Rs. 8(K) 

Rs. 800 


Bank B finds that it has excess cash reserves. For according to convention, 
it has to keep only 20% cash reserve against its deposits. After keeping a cash 
rc.scrve of Rs. 160. the bank is free to lend the balance of Rs. 640 to any one. 
Suppose it makes a loan to Mr. Y of this amount. The balance sheet of Bank B 

will be : — 


Bank B 


Ltahiliiies 

/t.T.TC/.T 

Deposits 

... Ks. 800 

Cash 

Loan |lo 

Mr. Y 

... Rs. 160 

... Rs. 640 

Total 

Rs. 800 



Rs. 800 
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Mr. Y would have naturally used ihc amount to pay olf his creditors, lor 
no one borrows from a bank to keep it idle in the bank itself. We can assume 
that the creditors of Mr. Y who received Rs. 640 Nfrom Mr. Y would be 
depositing the amount in their bank, viz. Bank C. Bank\C’s balance sheet will 

be as follows : — ^ 


Bank C 



Bank C finds that it has excess cash reserves to the extent of Rs. 512 
(since under 20% cash reserve, it will have to keep a cash reserve of Rs. 128 
only against a deposit of Rs. 640). Suppose Bank C buys some long term 
Government bonds from Mr. Z. The balance sheet of Bank C will be as 
follows : — 

Bank C 


Liabilities 

Assets 

Deposit ... Rs. 640 

Cash ... Rs. 128 

Investments ... Rs. 512 

Total ... Rs. 640 

Total ... Rs. 640 


Now, Mr. Z who sold the long term securities to Bank C for Rs. 512 may 
be expected to deposit the amount with his bank. Bank D. Which in turn may 
keep a small percentage as cash reserve and lend the rest. And this process of 
deposit becoming a loan or an advance or an investment which in turn becomes 
a new deposit goes on and on till the original deposit of Rs. 1000 is completely 
exhausted. The original deposit of Rs. 1000 becomes additional deposits of Rs. 
800, 640, 512, 409, 328 etc. If we add up all these deposits, the total will be 
Rs. 5000. The total amount of deposit expansion (or creation of credit) will be 
the reverse of the cash reserve ratio. If, for instance, the cash reserve ratio is 

20% or j , credit creation will be y or 5 limes the original deposit ; if the cash 

reserve ratio is 10% or credit creation will be 10 times; if it is 33% or ^ 

credit treaiipn will be 3 times and so on. 

What are the methods of creating credit or expanding deposits ? In our 
example, we have shown that new deposits may be made when (a) the bank 
gives loans and advances for short periods, and (b) when the bank makes 
investments, i.e. when it buys long term credit instruments. But the bank can 
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also create new deposits through buying real goods such as acquiring land, 
buildings and equipment. But this is only to a small c.xient and hence it is nut 
of much significance. Therefore, for the creation of bank credit, an cssciuia! 

condition i.s the availability of proper securities. 

Flowever, it is not really necessary that there should be many banking 
institutions ; it is just sullicicnt that there is only one bank. Even then, the 
process of credit creation will be the same. That is, whenever the bank has 
excess ca.sh reserves, it will lend or invest the same ; this amount will comet 
back to ihc bank in the form of a new deposit which will become the basis lor 
vet another loan and so on. The money which comes back by way of new 
deposits is the siimc. But the bank is not concerned as to how a depositor gels 
the cash which was wuh the bank a while ago. Thus credit creation will lake 
place, whether we consider only one bank m an isolated town or we cimsider the 

banking s>siem as a whole. 

Jusi US ihcrc ,s a muKiple expansion of hanx crecln, ihcrc ,s a mnlPple 
con.raeoon of hank clepos,,' n.o, when eaxh removal Iron, ,he hank,,,, 

system. . 

limitations of C reation nf Credit. Theoretically speaking a 

described ax a factor) to 

create credit at pleasure. The of carrying on ^ 

in highly industrialised countriu ^hcre people do not believe in 

transactions through the bank. ,hc power ol the banks to create 

on- » . “7ztr r;!:o- 0,“^^^^^ 

created by the banks. The larger ' | defends upon the policy of the 

can be created. But the cash ' '’“f,;'' , f,,. „ decrese the notes .n 

Central Bank. The Lenlral V 

r .. bants depends upon the policy o 

‘'’^";t:;A*.in.ita.,o.on.bepowc,.;t.be,.,ks^ 

I rhe habit of llic people, whe, Ik, c_ P.rac amount of 


upon\h; habit of ti.c p->p'- :;;;;:;;viargc amo^t ot 
^rldu'.Thisiswhy in^rn'erie. England and other advanced countries the banks 

create more credit than confidence ol the public in the stnmd 

(ttt) Creation of credit depe ' ■ p,,v and the public u.ses these 

: „a system. Bank notes arc on pn " ' P deposits arc a 


bank^g system. Bank its deb;. To the bank, defmsits arc a 

promises to make its P“^^ _ ‘ i,s deposits, it increases its tiabihties an > 

^ the bank increases i j. r iiwh.* iv^nkm^ system. 
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(,v) Another Umitation ar.scs out o. the nature 
useless Thus, banks do not create money out ol thin air. 

”" M P..;, or bools .0 0....O ooo* is ™,,*d 


y. 


(v) Power 01 oanKS lo eicdic . 

bS The banh. also 


Wove in its-foot steps. i . .or.aior-r^vlit 

hi) Another important limitation on the powe r of the bank to 

is the ratio of eash to its liabilities which the banks must 

safety. Loan means liability and an me. ease m l.a bihty 

in c/sh reserve ratio Banks cannot function il they do not keep a certa 
per“ ntage o7thc Reserve to meet the den.a.rd of the puhlie. When the m.mmum 
limit is reached, the power of banks to create credit comes to an end. 

(v'») It is said that banks do not create credit until and unless there s 
demand for credit. Actually the l-.orro\vers ciealc credit, (centrally credit 
creating will be high during prosperity and general wave of optimism, dun g 
depresSon banks cannot create credit il there is no demand for money. 

- (vm) Every bank is required to keep certain reserves with the Central Bank 
of the country. The Central Bank keeps on changing the percentage ol these 
reserves from lime to time. In the cvgni of an increase m this percentage, the 
power of the commercial banks lo create credit is reduced lo the same 
proportion and in the event of its reduction, the power of the commercial banks 
increases in the same proportion. 

(ir) It has been assumed that all the deposits arc in the form of demand 
deposits only, while actually a fairly large part (>f total deposits is in the 
time deposits or savings deposits. Since lime deposits arc not withdrawable by 
cheques and do not serve as money, the result of an increase in time deposits is 
lo reduce the money supply. This reduction in money supply reduces the power 
of the bank lo create crWlil. 

During war period none of these rules is followed bv the banks. Money is 
required lor everything and war always sees great creation of bank money. 
Government raises money through taxes, loans, and other sources but still 
sufficient money is not available lo finance the war. The other allcrnative is the 
creation of money. Even in noi mal limes the (iovernmenl asks the Central Bank 
to create credit for financing the development plans. This is not harmful as it 
leads lo economic development of the country, but still the banks keep in view 
the cash reserves while creating credit. 

Economists do not have unanimous opinion about the theory of credit 
creation. According lo Hartley Withers, the initiative of creating credit comes 
from the bank. When a commercial bank advances a loan, il does not pay the 
borrower in terms of cash. It simply opens a current account in his name and 
allows the borrower lo draw cheques upto the amount of the loan. In other 
words, the bank pays the borrower in terms of its 1.0. U's. The borrower can 
make payments to others in terms of cheques and they can pass on these cheques 
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in paymenl of their debts. Thus, the creation of a loan gives rise to deposits. 
When current account is opened in the name of the borrower, the bank’s 
liabilities increase to the same extent. These liabilities are accepted as a means 
of payment and represent purchasing power. Thus, Hartley Withers holds that 
loans make deposits. 

Dr. Waller Leaf and Prof. Edwin C'annan hold opposite views. According 
to them, the initiative does not lie with the bank. On the other hand, it lies with 
the depositors. Accordingly, a bank cannot lend more than its amount of 
deposits. A banker simply lends out.thc funds, which it gels by way of deposits. 
It cannot manufacture money. The banker cannot lend out more money than 
he has of his own plus what he has of others. Therefore, banks do not create 
money; they simply lend the money entrusted to them by others. 

But the above criticism is not valid. A bank, we have noted, does not pay 
cash to its borrowers but simply issues a claim against itself. A banking system 
:an create credit many times than its excessive reserves. Thus, the criticism that 
banks cannot create credit is only apparchl and not real. We have explained 
that banking operations play a vital role in creating deposits. 

Questions ~ 

1. What do you mean by a Bank ? Discuss the various types of banks. 

2. Discuss the functions of a Commercial Bank. 

3. Discuss the role that banks play in the economic life of a country. 

4. What is a Bank ? State and explain the functions of a Commercial 
Bank. 

5. What are the types of banks ? Discuss the importance of banks. 

6. Define Balance Sheet. Draw aii imaginary balance sheet of a 
commercial bank and explain the items mentioned therein. 

7. How do banks create credit ? Can the banks create as much credit as 
they like ? If not, why not ? 

8. “Loans create dcpo.sils and deposits create loans." Discuss. Explain 
the limitations to create deposits. 


7 

CENTRAL BANKING 


Central Banking which forms an entirely separate branch of banking has 
developed in the last few decades. The powers enjoyed by and the important 
attached to a Central Bank are very great as it occupies the central position in 
the banking structure of the country. According to Will Rogers, there have been 
three great inventions since the beginning of time : fire, the wheel and central 
banking.it occupies a ‘central’ or pivotal position in the monetary and banking 
structure of the country. The art of Central Banking has reached such a stage 
of fullness and predsion as Dr. De Kock considers it legitimate to call it “The 
Science of Central B anking ” Few countries had the Central Bank in the 19th 
century, but the popularity of the Central Bank as an istitution has greatly 
increased in the 20th century. Today, there is hardly any country in the world 
which does not have a Centrai Bank of its own. 

Nature of the Central Bank. Both the Central Bank as well as the 
commercial banks are basically monetary institutions. Both the- institutions 
create credit and extend short term loans only because this helps them in 
maintmnihg liquidity in their resources. At the same time, the central bank 
differs from commercial bank in the following respects : 

1. A commercial bank is run for profits but the central bank is set up for 
the public service rather than profit. In the words of Dc Kock, “The guiding 
principle of a central bank is that it should act only in the public interest and for 
the welfare of the country as a whole and without regard to profit as primary 
consideration.” 

2. The central bank does not compete vrith commercial banks but on the 
other hand, it acts as the banker’s bank and the lender of the last resort. 

3. Unlike commercial banks, the central bank does not directly deal with 
the public. Normally, it does not accept deposits from the public nor does it pay 
interest on such deposits. 

4. A central bank is normally a Slate-owned institution, whereas 
commercial banks are generally private owned. 

5. Though central bank is State-owned and there exists close cooperation 
between the State and the cenual bank but in no case it is subservient to the 
government. It is free from all political influences and follows actively and 
vigorously an independent monetary policy conducive to the best interest of the 
country as a whole. On the other hand, commercial bank can be under the 
inllucnce of industry and political parties. 

6. Central bank possesses the monopoly of note-issue and this right is no 
longer held by commercial banks now. 


i 
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7. The Central Bank maintains the foreign exchange reserves ot the country 
and maintains stability in the exchange rates. The commercial banks only deal 
in foreign exchange under the directions of the central bank. 

Definition. Writers on this subject have ba.scd their definitions on one or 
the other function ;)erformed by it. According to Messrs Kisch and Elkin (he 
essential function of a Central Bank is the maintenance of the “stability of the 
monetary standard. This definition involves full control over the circulation of 
money. 


Kent defines it ‘as institution which is charged with the responsibility of 
managing the expansion and contraction of the volume of money in the interest 
of general public welfare.’ According to the Bank of International Settlements, 
“A Central Bank is the bank in any country to which has been entrusted the duty 
of regulating the volume of currency and credit in that country." Vera Smith 
defines it, “The primary definition of Central Banking is a banking system in 
which a single bank has either a complete or a residuary monopoly of 
note-issue." 


In the words ol Shaw, “The one true but at the same lime all sufficing 
function ol a Central Bank is control of credit.” Hawirey, on the other hand, 
holds that “The essential function of a Central Bank is the lender of the last 
rcsoil." According to Mr. Jauncey, “Clearing is the main operation of Central 
Banking. ' We will quote two opinions more — those of Prof. R. S. Sayers and 
Dr. M. H. De Kock — The (iovernor of the South African Reserve Bank. 
Writing about the constitutional que.slions on central banking. Prof. Sayers has 
observed. “The business of a Central Bank, as distinguished from a Commercial 
Bank, is to control the commercial banks in such a way as to promote the general 
monetary policy of the slate.” At the same lime, he has emphasised three 
fundamental points, namely : 

1. The central bank is subordinate to the Stale. 

2. It does not hanker after maximum profits. 

3. It must possess means of effectively controlling commercial banks. 

A careful study of the definitions given above would show that they 
emphasise one aspect or the other. The definition of Dr. De Kock however, is 
more comprehensive, all embracing and more elaborate, though it is more 
lengthy. According to him, “A CerUr<il Bank is a bank which constitutes the apex 
)f the monetary and banking structure of its country and which performs, as 
>es( as it can in the national economic inlei est the following functions : 

1. The regulation of currency in accordance with the requirements of 
lusiness and the general public lor which purpose it is granted the sole right of 
lolc-issue or at least a partial monopoly lor the same. 

2. The performance of general banking and agency services for the State. 

3. The custody of the cash reserves of the C ommercial Banks. 

4. The custody and management of the reserves of international currency. 

.5. The granting of accommodation in the form of rediscounts or collateral 

jvances to commercial banks, bill brokers and dealers or other financia 
■'tilutions, and the general acceptance of . esponsibility of lender of the last 

sort. 
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6. The settlements of clearance balances between l!ic banks. 

7. The control of credit in accordance with the needs of business and with 
a view to carrying out the b^oad monetary policy adopted by the State. 

The deFinition of De Kock is self-explanatory but one point more may be 
added and it is that De Kock has emphasised that the Central Bank should deal 
with the public directly as sparingly as possible and "only in such forms and to 
such extent as in the circumstances of the particular country, it considers 
absolutely necessary for the purpose of carrying out its monetary and banking 
policy.” 

Historical Development. Central Banking as a specialised branch of 
banking is of a recent origin although certain banking functions were performed 
by certain institutions in olden days. The bank of England although established 
in 1694 was the first bank to perform central banking functions in 1844. Thus 
the beginning of Central Banking starts with this Imporlan! year. Other banks 
followed and by the close of the 19lh century practically every country in the 
West, had got a Central Bank of its own and then the movement spread to the 
East. These banks were not governed by any theoretical principles. The Riks 
Bank of Sweden which had sprung from a private bank established in 1656 and 
which was recognized as a stale bank in U>(»H is undoubtedly the oldest Central 
Bankin the world which acquired the stde-righl of note-issue in 1897. The Bank 
of England enjoyed a partial monopoly and its n<Hes were declared legal lender 
in 1833. The Bank Act of 1844 limited the issues of all other banks to the 
amounts then in circulation. The Bank of England had come to be regarded “as 
the custodian of the cash reserves of the private banks and, thus of the country’s 
gold reserves.*’ It had become a full-ilcdgeil Central Bank in 18W. On these very 
lines, the Bank of France was founded in 18(M) by Napulean Bonaparte. The 
most important event of the beginning of the present century is the 
establishment of 12 Federal Reserve Banks of the V.S.A. in 1914 which were 

granted monopoly ol note-issue and lemiers of last resort in their respective 
areas. 

A large number of central banks were established between 1921 and 195- 

in compliance with the resolution passed by the International Financia 

Conference held at Brussels in 1920. The South African Reserve Bank, Thi 

Central Bank of China, the Central Bank «,>f Ceylon, the Reserve Bank of Indi 

were established in 1921, 1928, .1950 and 1935 respectively. So India has it 

Central Bank established in 1935 under the name of ihc Reserve Bank of Indi: 

At present, there is no country in die world whicli has not set up a central ban 
of iLs own. 

Nwd for a Central Bank. The need for a Central Bank arises from the va; 
expa^i^ of monetary, fiscal and trade activities of the government and th 
people. Commercial banks, by creating credit, provide financial facilities for ll 
exjw^ion of commerce and trade. Indiscriminate expansion (»r contraction • 
cr^it eads to fluctuations in the level of economic activity in the country, 
irder to control such activities of commercial banks there is need of son 
institution and that institution is the Central Bank. 

needed to issue paper cuncncy. The Central Ba 
issues paper currency according to the needs and requirements of the count 
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The task of issuing notes has been assigned to the Central Bank in all the 
countries of the world. 


A Central Bank is also needed to help the commercial banks in times of 
need or economi'' crisis. In the absence <.)f the central bank, the commercial 
banks are likely to fail at the slightest crisis in the economy. That is why, the 
central bank i , known as a lender of the last resort. 

Only the Central Bank is in a position to implement successfully the 
monetary and financial policies of the government because it exercises full 
amlrolover the banking system t>f the country. Because of the above mentioned 
reasons, there is a need of a separate institution like Central Bank to control 
the economy of the country. 

The emergence of Central Bank in every country forms one of the most 
important developments in monetary theory. 

The Central Bank is the final aulhtirily for the control of currency and 
credit in a country. It is the leader of the money market, the lender of the last 
resort, the fountain of all credit, the financier of the Cjovcrnment as well as other 
banks are also ihc issuer of all paper currency. Next to (knernment, it is the 
supreme monetary authority in the country. 

Constitutiun. There was good deal of discussion about the constitution of 
Central Bank. It was believed miy three decades back tluil the Central Bank 
should b^ as tree from Government ct>ntroI as far as possibic. They should be 


privately owned and should give dividends at controlled rates to their 
shareholders. They should be entitled to appoint or approve the appointment 
of Governor of the Bank of their country and his deputies. But all this has 
changed with the rise of the ideoK)gy of planning, il econtimic life is to be 
planned, il is very necessary to have an effective control on credit in the country. 
This cannot be done witho''t making central hank an agency of (jovernment. It 
is on this principle that Bank of England and Reserve Bank of India have been 
nalionali.sed. Nationalisation of Central Banks is necessary in those countries 
also where full employment has been adopteil as one ol the ends of economic 
life. For p(*Iicy of full-employment, cfleetive control of credit is very necessary. 


FUNCTIONS 

The structure, management and policies i»f Central Banks differ from 
country to country but there are certain functions which are commonly 
performed by all the Central Banks. A summary o! the functions of the C enlral 
Bank is to be found in the evidence of the then (k)vernor of Bank of England 
before the Indian Committee on C urrency and Exchange in 1926. He said, “It 
,hould have the sole riglit of note-issue, il should be the channel and sole 
•hanncl for the output and intake of Legal Tender currenev. It should lx: the 
lolder of all (iovernment balances; the holder ol all the reserves of the other 
)anks and branches of banks in the country. Il should be agent, so to speak, 
hroiigh the financial operations at home and abroad of the (iovernment. It 
wuld further be the duly of the Central Bank loaflecl,.st>far as it could, suitable 
onlraction and expansion of currency, in addition to aiming generally at 
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stability of exchange and to maintain that stability within and without. When 
necessary, it would be the ultimate source from which emergency credit may be 
obtained in the form of rediscounting of approved bills, or advances on 
approved short term securities of Government paper. 

This bank occupies the key position in the banking system and is supposed 
to supervise and co-ordinate the activities of the member banks in the c^ntry. 
yTo understand its role in the banking system, it is essential to describe the 
^ functions of a Central Bank. The following arc its important functions : 

*J/l. Note-issue. This is a very important function of a Central Bank and 
today, every Central Bank enjoys the sole monopoly of note-issue. In the words 
of De Koclc "The privilege of note-issue was almost cverysvhere associated with 
the origin and development of Central Banks^The main grounds, why this 
privilege has been made the sole monopoly of Central Bank are : 

(a) It introduces uniformity in note-circulation and makes far more 
effective control of the State. 

^^b) It is an effective method to put a check on the creation of credit by the 
Commercial Banks. 

(c) Issue of notes by the Central Bank which also enjoys the patronage of 
the Slate, lends more grace and prestige to the paper currency and creates more 
confidence which is very essential particularly during economic crisis. 

(d) It will also equip the Central Bank to deal with the various monetary 
and banking problems in a more effective manner and to help resolve them more 
effectively. 

For this purpose, a Central Bank generally maintains a separate 
department popularly known as the Issue Department and carries on its policy 
as the interests of the country demand it. There arc economists who have very 
seriously objected to this concentration of power, but in spile of all this the fact 
stands that the Central Banks continue to enjoy this privilege. Mr. Lewinski 
prefers bank note-issue to Stale note-issue as the latter may be issued "without 
being preceded by any demarjd for it.” 

Principles of Note Issue. In the issue of notes two conflicting aims have to 
be reconciled. On the one hand, the note-issue must be clastic. The circulation 
should expand or contract in accordance wit h the demand of trade. On the other 
hand, the confidence in the notes must be preserved by maintaining its 
convertibility. The first is the principle of elasticity and the second is that of 
security. This requires a proper regulation of note issue. ^ 

Currency Principle Vs, Banking Principle. There was a keen controversy 
as to what should be the right principle of nolc-issuc. One school of thought 
advocated Currency Principle and the other Banking Principle. The advocates 
of Currency Principle^ insisted on full metallic backing (i.c., 100% reserve). For 
every note-issue there must be kept in the currency chest coins of the same value. 
The currency note was only a cpnvcnieni and economical substitute for metallic 
money. Those who advocated Bankitig Principle were in favour of leaving the 
business of note-issue to the discretion of the banks - to vary the currency in 
response to the legitimate needs of trade. Any excess of note-issue would 
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automatically come back to the banks by being presented for cash payment. The 
banks would naturally keep reserves to honour these notes. Thus the Currency 
Principle provides safety but lacks elasticity whereas the Banking Principle 
ensures elasticity but is wanting in security. A sound system of note-issue, 
however, must have both elasticity and safely. Hence the Central Bank has to 
evolve systems each of which represents a compromise between these two 
principles. Among these we may mention (a) Fixed Fiduciary Principle or^ 
Partial Deposit System; (b) Proportional Reserve System; and (c) Minimum' 
Reserve System, etc. 


2. Banker to the Government. A Central Bank also acts as a banker to the 
government and in that capacity, it carries on all banking business on her behalf. 
It maintains her accounts. It receives deposits from the government but without 
any interest. It also makes advances to the government, but they are short term 
loans. It collects taxes on her behalf and also raises loans from the public and 
thus manages public debt also. It also acts as her financial agent, often her 
financial advisor in matters like financial, fiscal, monetary and cconomic)ln the 
words of Dr. De Kock, “As the manifold financial activities of the stale can in 
certain circumstances exercise a disturbing influence on money market 
conditions and exchange rates, and counteract the credit policy of the Central 
Bank, the centralisation of government banking operations of the Central Bank 
at least gives the latter a belter opportunity of judging the general financial 
situation at any time, giving the appropriate advice to the government and taking 
the necessary remedial measures.” 

As an agent of the government, Central Bank undertakes the 
administration and management of the national debt. It represents the 
government at the specialised financial institutions in the country as well as at 
the international institutions and conferences. 

As an adviser to the government, the Central Bank gives advice to the 
government on important matters of economic policy like deficit financing, 
devaluation, trade policy, foreign exchange poliev etc. 

3, Custodian of Cash Reserves of Commercial Banks. The Central Bank 
of the country acts as a bankers' bank and in this capacity has to hold the cash 
reserves of commercial and other banks and ads as a sort of guardian to them. 


In the words of Crowther, “The Central Bank stands to the member banks in 
exactly the same relation as the mcmlKr banks themselves to the public. To 
safeguard the interests of the depositors as alsi> to look after the economic 
interests of the nation these reserves arc to be maintained by the Central Bank 
to use them in limes of financial stringencies. The Commercial Banks, thus are 
under an obligation to keep a certain percentage of their deposits with the 
Central Bank. The centralisation of cash reserves in the Central Bank is a 
source of great strength to the banking system of any country. Centralised c^h 
reserves can at least serve as the basis of a larger and more elastic credit 
structure than if the same amounts were .•.callci ed among the individual banks. 
Although the percentage differs from country to country, every one has got the 
practice. In India, this percentage used to be and 5 'a of time and demand 
liabilities but recently the Reserve Bank has been empowered to raise the 
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minimum time liabilities to and that ol demand . It is these reserves 

which have lent support to the credit and banking system of the country. 

4. Custodian of Nation's Resen e of foreign Exchanges. This function lays 
down that the Central Bank should alst> hold the nation s Reserves of 
International Currency. This is necessary on two grounds : (a) By this the Bank 
can maintain the external value of the national currency, and (b) It can meet 
any situation arising out of adverse balance of payments because the reserves 
that are maintained against the paper curreny cannot be utilised for the purpose, 
hence the need for this important function. In order to minimize the fluctuation 
in foreign exchange rates, the central bank has to buy and sell foreign currencies 
in the market. In case of emergency, the central bunk may even impose control 
on the buying and selling of foreign currencies in the market. 

5. Rediscounting of Bills of Exchange. Another important function of a 
Central Bank is the rediscounting of the bills of exchange. We know that the 
commercial banks discount bills of exchange of their customers; but in the 
process, some of these banks gel their hinds exhausted. They suffer from the 
shortage of cash. The facility of rcdiseouiuing by the Central Banks lends 
elasticity to the credit structure of the bank and promotes liquidity to credit 
money. In this way, the commercial banks arc allowed to carry on their work 
even with shortage of funds. It bht>uld, liowcvcr, be emphasised that this policy 
should be adopted only for the institutions in genuine difficulties and be not 
allowed in an unrestricted manner because llic dangers involved therein are 


enormous. 


6. Lender of the Last Resort. This (unction of the Central Bank has also 


been very much emphasised by some people. U aims at accommodating the 
different banks in a country in their hour of need and difficulty by providing 
them credit facilities. It should not, however, be confused with the last function 
of rediscounting of Bills of Exchange. It is quite different function because it 
implies that even if the bills of certain banks have not been rediscounted, the 
Central Bank can lend them in order to save them from liquidation or failure. 
The Central Bank’s function as the lender of last resort satisfies an important 
need of banks viz., the need for liquidity. The commercial banks need larger 
cash reserves, from lime to time, than they normally hold. The Central Bank’s 
services as the ultimate source of cash are useful on such occasions. It is 
interesting to note that this term ‘lender of the last resorf was itself coined by 
Bagchol in his “Lombard Street,” Thus the Bank of England adopted this 
fimction for the first time and the other banks that followed automatically and 
wllingly assumed the responsibility of performing this function. Authorities 
after authorities have harped on this tunc. Prof. Burgess described it as “a step 

in the right direction” while Prof. Sayers considers the function as fundamental 
to good central banking. 

1 . of Central Clearance. This function of the Central Bank implie; 
tha4 the Central Bank wU be responsible for settling the accounts of th< 
dilterent banks working in the country. U is well known that a bank is preparet 
to ^llect the cheques of another bank and this process goes on for ever. It doe 
no , owever, mean that each bank makes only as much of the payments as i 


106 


yrUDlF.S l\ FrOXOMICS (PART 3) 


expects to receive. In the process some banks turn to be ‘creditors’ and others 
as ‘debtors’. This final settlement is made by the Central Bank of the country 
which is said to work as a clearing house. This function, in fact, becomes an 
automatic function of a banker's bank. It was first adopted by the Bank of 
England in 1854 and was later adopted by other banks and it became the normal 
function. As Prof. Shaw put it “A Central Bank will operate as the clearing house 
for all its member banks as a mere jnatter of mechanism or of book-keeping.” 
Kisch and Mrs. Elkin consider it very important and essential for a Central Bank 
to “set up an expeditious and economical machinery for the clearance of drafts 
and settlement of internal accounts. " This function is performed by the Central 
Bank either daily or weekly. There are writers like launcy and Wills who 
consider the clearing function of the Central Bank as the most important one. 

Broadly speaking, therefore, the Central Bank acts as bankers’ bank in 
three capacities ; 

(i) as the custodian of the cash reserves of the commercial banks. 

(ii) as the lender of the last resort. 

(iii) as a bank of central clearance, settlement and transfers. 

8. Credit Control. By far the mt'sl important function of a Central Bank is 
credit control, ll has been described In some writers as the main function, other 
functions being merely 'adjuncts' of this one function. In lad, all other functions 
come It) serve this one function and its need and imptirlance has been growing 
because oi the impi>t (ant role which credit has begun to play in the economic 
life of the country. The growing importance t»f this function can also be judged 
from the fact that it has been incorporated in the laws ol Central Bank of the 
eountrv. The Reserve Bank of India Act lays dow ) that it is to operate the 
currency and credit system of the country to its <id\. itage. The importance of 
this lunclion has grown particularly since the twen cs of the present century 
owing to the enormous expansion ol credit in the w^i Id and it has been 

mu onlv desirable but essential to pul restriction-, r n the agencies responsible 

for tlie expansion of credit.') 

It is the special function of Central Bank l«> determine the credit policy ol 
...j eountrv and to direct the market to lollow (he policy. In the discharge of 
these Jut ies. C'entral Bank uses its powers of changing Bank Rale, open money 
market operation^ and direct action. Of late, the exercise ol several other 
powers, vi/-. rationing of credit and changing Reserw Ratio has become more 

9. To Achievt Stability in Price Level. It has to ennirol and regulate the 
suppK of orcdil in ih. ma.kcl so as (o achieve slab, lily ,n pncc levcl. The 
fofemost .lulvand function of ihc Ccntial B.ink islosccnrc "'"-V '"‘he value 
of money and in order to achieve this end. it has to keep in hand and manipulate 

all the strings ol credit control. . 

Anai-l from the above functions, the ( eulral Banks ol mo.ytofthccouiitrics 

maintaLelalionswilhinlerMalionallu.aue 

Bank tor Reconstruction and Development etc. as no y . ^Uf e-n at am 

nil emplovmcnt and higher rale ol economic gnmih without close 
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interaational monetary co-operation. Above all, the Central Bank everywhere 
helps in the economic development of a country. For this, they undertake to 
provide banking facilities to hitherto neglected areas and adopt monetary policy 
conducive to the requirements of economic growth and development. Besides 
this, the Central Bank collects and publishes statistics about the various asp^s 
of the functioning of the national economy. This provides valuable information 
on the basis of which the government can formulate and implement its economic 
^licies. 

Now, after considering all the functions of a Central Bank, the question 
arises t Which function is the most important ? In fact, this question is not 
easy to answer. Different economists consider different functions as most 
important. According to Hawirey, the lender of the last resort is the most 
important function, whereas Prof. Smith considers note-issue as the most 
impcrtani function and Prof. Shaw thinks that control of credit is the most 
important function of the Central Bank. As a matter of fact, all the functions 
are important and the Central Bank is to work in the interest of the country. But 
the majority of the writers seem to think that the function of regulating and 
controlling the valume of currency and credit is the most important of all. 
According to De Kock, “The control and adjustment of credit is accepted by 
most economists and bankers as the main function of a cenua! bank. It is tlic 
function which embraces the most important question of central banking policy 
and the one through which practically all other functions are united and made lo 
^^rve a common purpose.” 

In underdeveloped countries, the Central Bank is required to play a more 
positive role. This role has to be in the direction of the de\\.lopment of the money 
and capital markets and the commercial banking system and also lo provide 
banking facilities lo the community. It has to promote the development of 
various financial institutions which can mobilise savings and provide capital for 
economic development of the country. 


Nationalisatiun of Central Banks. The concept of central banking has 
undergone radical changes, especially after the World War I, owing lo heavy 
strain on the government finances, the urge for liquidity, lo meet emergencies 
and the increased requirement of foreign exchange and (he growing emphasis 
on economic planning and full employment. Some countries adopted planning 
in order to set their houses in order, whereas others aimed at the achievement 
of full employment. And in order to carry out their .schemes of economic 
development, deficit financing was resorted lo. The trend of economic thinking 
also changed. People began lo lay emphasis on the development of international 
co-operation in the sphere of monetary management. In the less developed 
economies, the government and the Central Bank have lo act in complete 
unison. 


Taking alllhcse things into consideration, nationaii/alion of Central Banks 
became necessary. In some countries, the Ccnlral Banks have been 
nationalized, and in others, they arc passing through the cvDlutionary process 
of nationalisation. The Bank of England was nalionaliseu’ in l‘)46. The Bank of 
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France was nationalised on December 2, 1945. and Reserve Bank ol India was 
nationalised with cffcci from January 1, 1949. We find lhal after nationalization, 
the operational efficiency of these Central Banks has considerably improved, 
and they have been able to control monetary affairs more vigorously. On the 
basis of the successful experiment of these countries, other countries like 
Canada, Denmark, Australia etc., also nationalised ihcir Central Banks. 
However, certain economists seem to be in favour of granting greater, 
independence to the Central Banks and protecting (hem against undue political' 
pressure. 


CREDIT CONTROL 

The Central Bank in every country is vested with the special powers to 
control and direct the activities of credit institutions in the country. Credit 
control is essential for the stability and orderly growth of an economy. Credit 
control means to control the volume of credit - its expansion and contraction 
according to the economic needs of the community and thereby controlling the 
price level and rales of exchange for the promotion of economic welfare. It is 
to regulate the volume of trade and direction of bank loans. On the volume of 
credit depends largely the level of employment and the level of prices in the 
country. Price level increases and decreases according to the expansion and 
contraction of credit in a country. Central Bank being the leader of the rnoney 
market exercises in a powerful infiuence to control this type of situation as 
determined by the circumslance.s, prevalent in the country and according to the ^ 

economic suitability. . . r • u* . 

The Objectives. A central bank controls credit with the following objects 

in view : (a) To safeguard its gold reserves against internal 

(b) to maintain stability of internal prices, (c) to achieve 

exchanges, and (d) to eliminate fiuctuations in production and employment. 

There is no dispute about the fact that in the interest of the economy thcTC 
is a great need for credit control In the count ry. The main objective of the credit 
confrol from 1875 to 1931, was stabilisation of the exchange rate of the 
and all efforts then were diverted to that end. Gold standard was adopted with 

this obieclive in view by some countries and attempts to introduce the same we 

made bv others After the abandonment of gold standard, emphasis ^ 

be laid oVpri^^^^ instead of exchange stability 

u,day, has hecn <h. ma.n.cnance «> ;; J ^ stability 

..th thJ poncy ..l lu.. cn,p,oy.ent. 
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The necessity of safeguarding gold reserves arises under a gold standard. 
In agold standard country, gold can be imported and exported and the currency 
of the country is convertible by law into gold bullion. In such a country an 
over-expansion of credit causes inflation. At first high prices at home lead to 
withdrawal of more cash from the banks and gold from the Central Bank to 
carry on transactions at a higher level. This is called the "internal drain. 
T^condly, the home price level being higher than the international price level, 
imports arc encouraged and exports discouraged. An unfavourable balance of 
trade is created which has to be mci by export of go'd. This is called the external 
drain. Gold mav also move out because -he lorciun investors have lost 
confidence in the tulurc of the cinreiKV under question and they begin to 
withdraw their funds. The Central Bank, therefore, must lake steps to contract 
credit, bring prices down and slop the internal and external drain of gold. 

Another object is to maintain stability of internal prices as has been slated 
above. W'c have already referred to the \aiious disadvaniagcs 'f fluctuating 
prices. Price instability causes disturbances in economic welfare, 
maladjustment and serious social consequences. The Central Bank, by 
regulalingthc supply of purchasing power, according to the needs of the people, 
can reduce such fiiiclualions to a large extent. 

Instability of foreign exchange (\ aluc o\ foreign money in terms of home 
money) disturbs international trade. This tendency has to be checked up. 
ilcadiness in internal price and foreign ext hange are desirable and they should 
^ be subservient to maintaining the slabiltly ofecomuntc life as a whole. Then aim 
should be to maintain a normal steadygnmlh ol business activity and prevent 
booms and slumps. Credit expansion stimulates bu.siness activity and credit 
contraction retards it, the former ma\ lead to o\ci -invcslmcnl and set a trade 
cycle in motion. The desired policy of every Central Bank is to adopt measures 
of credit control during the periods of prtipsperily or regulate prices and avoid 
the occurrence of trade cycles. 

Need for Credit Control. The evils resulting from uver-expansion of credit 
necessitates a cautious and planned policy ol credit creation and control. The 
over-expansion of credit has many limes resulted in the biggest “Crashes" of 
the world. The economic fluctualions of the POO s and the world wide 
depression of 30 s can be easily accounted lor the unsound credit policies 
followed by the different countries of the world. When the policy is carried loo 
far it encourages speculation in the business market and brings in its wake all 
the evils connected with such a situation. The whole business structure including 

c upset. The economy of a country receives such a huge 

shake up that it has to exert a lot to regain the status quo. In fact, the trade 
eye cs and evils associated with the various phases of booms and depressions, 

lading prices, can all be allributed to the uneoniiollcd policy of credit in the 
country. 

Difficulties of Credit Control. Even if the bank is able to control the 
volume O' credit, the objectives concerned may not necessarily be achieved. 
Several difficulties may be noted. First, bank credit is not the only form ot credit. 
There IS commercial credit like book credit, bills of exchanee and promissory 
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noics (not discounted by banks). ()\er llicrc the Central Bank has little control. 
They have as much -purchasing powers as any other form of credit. 

Secondly, even as regards bank credit, all banks ot the country do not have 
direct relations with the Central Bank. In the U.S.A. one half of the commercial 
banks with one-fifth of the resources arc outside the Federal Reserve System. 

In India the indigenous bankers, accounting for of the banking business in^ ' 
the country are still beyond the influence of the Reserve Bank. ^ 

Thirdly, even if all banks were member banks, commercial bank.s may ntH 
always co-onerate with the C'cnlral Bank and ma\ ntU follow its lead. Such - 
co-opcralion, as we will see, is essential for the successful control of credit. 
Fourthly, there are non-banking elcme nts in the financial structure of a country. 
Among these arc various circumstances that affect the temper of the business 
community. These are beyond the scope of central banking action. Finally, the 
Central Bank cannot control the ultimate u.sc to which credit may be put. 
Strictly, commercial loans, for instance, may be used for speculative purposes. 

This, however, does not mean that any attempt to control credit on the part 
of the Central Bank is bound to fail. These are limitations to which the action 
of the Central Bank is subjected to. 


METHODS OF CREDIT CONTROL 

Now, we proceed to discuss the methods of credit control, also called the -v 

central banking techniques. ® 

There are, broadly speaking, two types of controls used by the Central 
Banks in modern limes for regulating bank advances; (a) Quantitative or 
(ieneral Controls, and (b) Qualitative Controls or the Selective Credit Controls. 
The aim of the quantitative control is to regulate the amount of bank advances 
i c., to make the banks lend more or less. In other words, the general controls 
are intended to expand or contract the total volume of credit m the banking 
system without regard to the purpose for which it is used. It is the overall supply 
that is inHucnccd by the Central Bank. The object of the selective credu controls 
is to divert bank advance into certain channels or to discourage them from 
lending for certain purposes. The selective controls have, ot 
importance. Let us now discuss these methods of credit control followed by the 

Central Bank of the country in detail. 

(A) Quantitative or (ieneral Controls. Hie important quantitative or 

aencral methods of credit control are the following : 

1 Bank Rate or Discount Rate Folicy. The Bank Rale or Discount Rate 
is the rate at which the Central Bank is prepared to discount and re-discount 

flrsl class bills of exchange and by ollcring the facilily to the bank.s, it , 

fh n w ^ .;ccon,nKKlaM.,n at the hands .,1 Central Bank 

them exhausted. Its .mporlancv rises all the more because 

^ ih ' affective rate fur ienciinu or Imrrow ing in the market. Bank Bafe 
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the Central Bank is the lender of ihc Iasi resort, the bank rate may be regarded 
as the wholesale price of credit in the market. A change in the bank rale will 
naturally lead to a change in the rale of interest on all classes of loans charged 
by other banks. Thus, if bank rale is raised other banks will revise the rales of 
interest in the upward direction and vice versa. If the Central Bank wants to 
correct a general rise of prices or a fall in the rate t>f foreign exchange, it would 
V raise the bank rates. Rate of interest all over the market would rise. People 
would reduce their borrowing and increase their deposits in the banks. Loans 
already contracted would be repaid. The total volume of credit in the market 
would decrease ana tne price level would tall. The rate ol exchange will similarly 
rise as a result of this change. Fall in prices would stimulate exports and 
discourage imports. The demand of bills of that country will rise and supply will 
fall. Moreover rise in the rate of interest will attract deposits and investment 
from foreign countries and discourage the flow of gold and capital from that 
country. This will in its turn create a demand for bills on that country and reduce 
the supply of bills on that country. The rale of exchange would thus rise. If, on 
the other hand, Central Bank wants to raise the price level and lower the rate 
of exchange, it would reduce the bank rale. 

The growing importance of this method has been pointed out by De Kock 
himself. According to him, “It indicates the rale at which the public should be 
able to obtain accommodation on the specified types of papers from the 
^ commercial banks. Secondly, it represents the basis of the rales at which the 
\ commercial banks can obtain credit from the Central Bank, thirdly, its 
psychological value as an instrument of credit control to the Central Bank is 
very important.” If the Central Bank raises the rediscount rale, the credit 
becomes costlier and the commercial banks hesitate to get their bills 
re-discounted and if it lowers the same, it encourages the banks to avail of this 
facility. While credit contracts in the former case, it expands in the latter. The 
rise or fall in the bank rate has been nicely explained by Mr. Gibson. He says 
that a rise in bank rate may be regarded as ambcr-colourcd light of warning of 
a robot system of finance and economics, while a fail may be seen as the green 
light indicating that the coast is clear and the ship of commerce may proceed 
on her way. with caution. The successful operation depends, among others, on 
the prestige of the Central Bank and the degree of co-operation which it can 
obtain from the commercial banks and other credit institutions. It must be 
remembered here that this cooperation can be had by the establishment of a 
conventional relationship between the two rales - the discount rale of the 
^ Bank and the rate of discount charged by the various commercial banks 

of the country. We would like to refer to three main trends of thought. 

(1) According to one trend, the bank rale is used as a means of rcculalinc 

the quantity of bank money. ^ 

trend of thought is to conceive of hank rate as protecting a 
1 '■cgulating the rale of foreign lending, and ^ 

(3) The bank rale influences the rale of investment - a rise in bank rale 
discourages investment relatively to savings, and a decline in it encourage. 
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investment. I .^1. Wicksell think^^thal the bank rate allccls the relationship 
between savings and investment. 

Keynes’ V'iews on the Bank Rate Policy. According to Keynes, the 
traditional theories of bank rale coneenirated largely on the influence of the 
bank rate as a means of regulating the quantity of money and of protecting a 
country’s gold reserve. It had not taken account of the mfluence of bank rale on 
the rate of investment relatively to savings, and the influence of changes in the 
relation between savings and investment on prices, production, employment 
and wages. Keynes criticised Hacstrey who hademphasi/ed investment, but only 
one particular kind of investment namely, “investment bv dealers and middle 
men in liquid goods ’ to which adds Keynes, a “degree of sensitiveness to 
changes in bank rale is attributed which certainly does not exist in fact”. 
According to Keynes, economic situation is affected not through the changes 
in short term rate t)f interest and in the slock ol working capital goods, but 
through the long term rales of interest and the volume oi fixed capital goods. 
Changes in the bank rate !eaU to changes not only in short term rales of interest 
but also in long term rales affect the investment market. This investment 
depends upon l he prospects of profits and the long term interest. Assuming the 
prospects of profits to be the same, the higher the long term inicresl, the less 
allraetise becomes investment for replaecmeni of existing capital. Wheri 
entrepreneurs spend less on hxed capital giK)ds. employment in the capital 
goods trades declines. This leads to conlraciion of t(>l<i! money incomes and a 
decrease in expenditure on current consumption. This results in the decline of 
emphwment in consumption goods sectors. Prices and production lall all 
around. Conver.sclv, when the rales of interest lall. the opposite is the result. In 

his CJeneral Theory. Keynes emphasi/eslhe importance ol equilibrium between 

sasnngs and investment for general economic stability. He is, however, of the 
view that apart from regulation of quantity of money through open market 
operation (to be studied pre.sently) such equilibiium should be attained not by 
bank rale policy but by the .stale directly organising invesimenl and starling 
public work in periods of depression. Keynes regards hank rate policy as out of 

date method of controlling credit. 

The bank rale poliev, however, has not yet gone completely out of use, 
though its relative impoilanee has been much reduced. It is still an instrument 
for correcting wrong trends and restoring equilibrium tlm.ugh Us inCuenet on 
the supply of and demand for money. Whether it acts through a^cling short 
term inlcr^csl rale and investment In liquid goods, as Hawirey holds, though 
lone term rate interests affecting invesimenl in capital goods as contended by 
Kevnes is a matter which is difficult of verification. The Male ol trade and prices 
Lffccled by many factors. A change in bank rale may lead to change m holding 

of stocks as well as in investments in fixed capil il goods. 

limitations of Bank Rate Policy. Recently, however it has been 
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interest increases savings instead of j"® j '^“fhff„“vcs*to7s'^o borrow 
that a mere fall in the rale of mteres induce 

more. If they do not expect you can bring a horse to 

Itt™ bu^r™ corbel him f "'‘^The jPo Aance 

World War for which some factors were responsible • ' ' . « « r»f ihr* 

Depression. However, during recent years, a revival in the significance of bank 
rate policy has been noticed. Infiation is now a wodd-widc phenomenon and to 
fight it the countries use the bank rate policy. 

For a successful working of credit control tin ough bank rate, a number ol 


conditions have to be satisfied : 

(i) All the other rates should fitllow the bank rate in its movement so that 
credit should expand and contract as the case may be. 

Ch) The economic structure of the country should be elastic so that change 
in credit conditions should lead to corresponding changes in wages 


rents, production, trade, etc. 

(m) The short term funds market in the economy should be well organised 
and developed. In less developed countries like India such a market 
is highly underdeveloped and disorganised and, therefore, the bank 
rate policy has been ineffective in controlling credit. 

In most of the countries, such conditions are not satisfied to any 
appreciable degree. Hence, the meagre success of the bank rate policy is there. 
Moreover, bank rate policy is not always successful and as has already been 
explained in spite of high discount rate, people may continue to borrow huge 
amounts only because they expect that the yields will be much more 
remunerative. Again in certain branches of business interest rate constitutes 
only a negligible part of the total cost and the cost of interest or discount rate 
may not be material in such branches. Hcncc, discount rate can affect only 
through business expectations. 

Again this policy may be much more ineffective during depression than 
during the boom peri^. During the period of depression the demand for credit 
falk very considerably because no body wants to invest owing to the loss of the 
so-called “business confidence” and no one would like to borrow even if the 
rates of interest were to be very low. There is virtually no demahd for credit. 
There is no inducement to invest at all. 


Prom the above, it is clear that the bank rate polic^ like other instruments 
of credit control, suffers from serious limitations and, therefore, it is not a very 
dependable weajpon. But it could do well when it was joined by other weapons. 
To use the words of De-Kock, ‘There is a good reason to believe that the official 
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discount rate has, nevertheless a useful iunction to perform in conjunction with 
other measures of control.” 

2. Open Money Market Operations. The Bank Rate Policy would be 
effective only if other credit institutions in the country follow faithfully the lead 
^ven by the Central Bank. If other credit agencies do not change their rate of 
interest, the change in Bank Rate would fail to achieve its objectives. In order 
to meet such a situation, the Central Bank is given a second power called Open 
Money Market Operations. It means purchase or sale of first class Government 
Securities of bullion of the Central Bank in the open market. 

When the Central Bank raises the bank rale, in order to bring down the 
price level and raises the exchange rale hut others refuse to raise their rates of 
interest and continue to allow credit at the old rates, it begins to sell Government 
Securities and/or bullion at attractive prices. People buy securities and make 
their payment by drawing cheques on their deposit accounts in the banks. Cash 
balances in the banks are reduced by these withdrawals, and banks in order to 
keep themselves liquid are compelled to go to the Central Bank to get 
accommodation. The Central Bank lends on the new rale which is higher than 
the earlier rate and the borrowing banks arc compelled in their turn to raise 
their lending rates. This results in contraction of credit, hence fall in prices, and 
rise in the exchange rate. Conversely, if the bank rate is reduced and other banks 
do not reduce their rates, the Central Bank begins *.o buy Ciovernment Securities 
and bullion. Cash which is received by the people in exchange for these, flows 
into other banks. Cash balances increase and in older to find more borrowers 
to utilize this cash, banks arc compelled to lower their rales of interest. This 
expands credit and raises price level and lowers exchange rate. This method, 
therefore, supplements the bank rate policy and is exercised when the latter fails 
to produce the desired result, inolher words, when the Central Bank buys stocks 
and shares in the open market, it releases funds which go to the sellers of thcM 
stocks and shares and thus the rcscrNCs of the banks swell up and so do their 
reserves with the Central Bank and the same are used for the fresh loans. Then 
takes place expansion of credit, which in turn leads to greater investment, 
greater employment and higher prices. Similarly, when the Central Bank selk 
these papers in the open market, payments arc made to the Central Bank by the 
purchasers of these papers whether individuals or banks. This, in turn, means 
reduction in the reserve of these banks with the Central Bank. Such a reducUon 
necessitates the reduction of loans and advances by the commercial banks. The 
Central Banks therefore, make use of these methods whenever they want to 


expand or contract credit. ^ • .u . 

The Theory of Open Market Operations, in the words o. Dc-Kock, is that 
•'the purchases or sales of securities by the Central Bank lends 
immediately to increase or decrease the quantity of money m circulation ^d 
\Z cash reserves of the a^mmercial !; .nks : that an increase or decrease in the 
In^^v nfbank cash and, therefore, in the credit creating capacity of commeraal 
banks^tends still further to increase or decrease the quantity of money; and that 
chanect in the quantity of money lend to bring alH>ul relative changes in mimey 
rates^and credit conditions which, in turn, lends to bring about the desired 
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adjustment in the domestic level of prices, costs, production and trade. 

This method of credit control was first adopted during the cit-hteen 
thirties, and was generally known as ‘borrowing on consols. The Bank of 
England used this traditional method of sale and purchase of consols up to the 
end of 19th century. Though the bank was able to control the .supply of money, 
the application of the device was in many ways unsatisfactory. The operations 
are adopted during the period of boom or depression. In a broad sense, these 
operations include “the purchase and sale of banker s acceptances of 
Government securities and other limited types of transactions. ’ In a narrow 
sense - the purchase and sale of Government securities. 

Lamitotions of Open Market Operations. This policy has been quite 
efTeclive and popular because (a) it produces a very direct and immediate effect 
on the credit conditions m the economy, (b) its scope has increased due to the 
increased availability of government and (>thcr eligible securities in the money 
market, and (c) the bank rate policy proved ineffective owing to the changes 
that took place in the economic structure of the various countries. The extent 
to which these policies would succeed depends upon the way how the money 
market in the country is organised and the extent to which other banks depend 
upon Central Bank for funds. The limit to these operations is also set by the 
availability of the securities in the market and the prevailing conditions in the 
investment market. The above operations will be valid only if certain conditions 
are satisfied. These conditions are : 

(0 The theory is that when the Central Bank purchases securities, the cash 
reserves of the member banks will be actually increased, and conversely, the 
cash reserves will be decreased when the Central Bank sells securities. This 
however, may not happen. The sale of securities may be offset by inflow of gold 
into the bank or by return of notes from circulation and hoards. The purchase 
of securities, on the other hand, may be accompanied by an outflow of gold or 
withdrawal o! notes for increased currency requirements or for hoarding. In 
both the cases, therefore, the cash-rcscn'cs of the member-banks may remain 
unaffected. 


(i7) But even if the cash-reserves of the member-banks are increased or 
decreased, the banks may not ex[iand or contract credit accordingly. The 
percentage of cash to credit is not rigidly fixed and can vary within quite wide 
limits. T^e banks ^1 expand and contract credit according to the prevailing 

economic and political circumstances and not merely with reference to their 
cash resources. 

(m)'^e third condition is that when the commercial banks' cash resources 

mnease, the demand for loans and advances loo should increase and vice versa. 

This may not happen. Due to economic or political uncertainty, even cheap 

money rates may not attract borrowers. Conversely, when trade is good and 

prospects of profits bri^t, entrepreneurs would borrow even at high rales of 
interest. ^ 


(iv) curculaUon of bank credit should have a constant velocity. But the 
veltKily of bank de^Us is rarely constant. It increases in periods of rising 
busmess activity and decreases in periods of depression. Thus, a velocity of 
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contracting credit may be neutralised by increased velocity of circulation, and 
vice versa. 

(v) The expansion and contraction of credit depends, to a large extent, on 
the business psychology of the people who may continue to demand more or 
less of credit, irrespective of whether the Central Bank wants to expand or 
contract the same. Suppose, the Central Bank buys securities and the reserves 
of the commercial banks increase; but the business community may, due to 
certain factors, withdraw cash from the banks curtailing their lending capaoiy, 
even- though in principle, they should be in a position to expand credit. The 
reverse tendency may also operate. Thus, when the Central Banks want to 
expand credit, businessmen may not like to borrow and when the Central Banks 
contract credit, the business community may demand more and more of the 
same. In this way, the open market policy of the Central Banks may become 
inoperative. 

(w) It is essential that the market for different types of securities should 
be well oiganised and developed. In less developed countries, this condition is 
hardly fulfilled and that is why the open market operations policy has not been 
as successful as it has been in the countries of the west. 

(v/7) It has been stat :d that the open market operations are more successful 
in controlling the expansion of credit rather than in stimulating expansion o 
credit. During a period of depression, the business prospects not being ve^ 
bright, the entrepreneurs are hardly encouraged to borrow funds from the 
commercial banks in spite of the fact that they are available at much lower rates. 

Thus, we find that in spite of the theoretical excellence of pol»cy m 
practice, the policy has been quite useless. In the words of Prof. Wills 
market operations do not constitute an independent kind ^ 

of transactions." Similarly, to quote Sober, ‘It is very doubtful ‘f ‘hey (open 
market operations) can have any appreciable effect upon ‘=y‘='‘cal or secular 
trends in business.” Prof. Morris considers them as a weapon 

effectiveness.” Keynes however, believes that if "'‘h Tha^ 

market operations could serve, without the use of bank rate, but for tha 

purpose, an efficient Stale organisation was esscnlial. 

Similarlv if the Central Bank sells securities without raising l^^.^^nk rale. 
Similarly, ^Unkh rheir reserves bv rediscounting their bills with the 

r" rrr’f .'i:. .... 

complementary to the bank rale policy. 
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Hawtrey has no faith in open market operations alone as ® 

credit regulation, and he considers that the use “f 

Keynes, on the other hand, believes that these operations. >f“"dcrtaken skilfully 
and extensively, alone could achieve the objective provided they arc 
supplemcnled by a properly planned invcsimcnt policy* i • lU 

3. Variable Cash-Reserve R 2 *io. Another method of credit control ts the 
change in the reserve ratio of the balances which the commercial banks are 
obliged to keep with Central Bank and this method combined wth the bank rate 
and open market opei^ions comes to be very helplul. The significance of the 
method lies in the fact that a rise or reduction in the ratio, reduces or increases 
the basis of credit creation by the commercial banks. In this way, when it is found 
that the volume of deposits has increased withthe commercial banks an J the> 
are capable of expencUng credit, the Central Bank will raise the rale of the 
reserve ratio, curtailing the power of the banks considerably and vice versa. As 
we have already stated above, used in conjunction with other methods, it can 
become very handy and very effective. li was first used by the U.S.A. in 1936 on 
the suggestion of Keynes who did much to popularize it as a method of credit 
control by the Central Bank. Later on, this method was adopted by some other 
countries, such as Germany, Sweden and France etc. For a long time, this 
method of variable cash reser.’e ratio was looked upon as an indispensable 
method of promoting the overall liquidity and the solvency of the banking 
system. It inspired greater public confidence in the ability of the commercial 
banks to meet their obligations to the depositors. But in spile of this, this weapon 
of credit control is not without certain limitations. The limitations are : 


(1) First of all, this reserve ratio cannot be changed except by law. 

(2) Secondly, the commercial banks need not bother about the same if their 
own reserves are so huge that a change in the ratio docs materially affect them. 

(3) Then there maybe difficulty of operating them when there arc different 
ratios for different types of deposits and the banks may manipulate things by 
shifting deposits from one kind to the other. 

Nevertheless in the words of Mr. Burgess, “U is the most useful addition 
to the system’s mechanism for control.” 

4. Minimum Secondary Reserve Requirements. These reserves are over 
and above the minimum cash reserves to which reference has been made above. 
The idea underlying the scheme is to further restrict the power of the 
commercial banks to expand credit by limiting their capacity to convert 
government securities and surplus cash assets into business loans. This method 
1^ been extensively used by several countries of the world and it has certainly 
limited the power of the banks to expand credit and to use De-Kock’s words. 
“It can be made to play a valuable part in any positive disinflationary monetary 
policy under conditions of exceptional inflationary pressures caused by war, 
rearm^ent or abnormal drcumstanccs.” This method was used in some 
countries like Bel^um, France, Sweden, Norway, Holland and India. This 
proved to be a ve^ useful measure of credit control. It makes the Bank Rate 
policy more effective and serves as an anti-inflationarv measure. 
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Co-ordination of General Credit Control Measures. Ouanlilative or 
general credit control measures explained earlier are the important weapons 
with the Central Bank for controlling credit and stabilising the business activities 
through the control of money. 

Bank rate policy has become less effective since 1920 and more particularly 
sinc«. the breakdown of gold standard. Open r.:drkcl operations have becorne 
more important since then in the countries which ha\c developed security 
markets. Changes in reserve ratio are effective in controlling the reserves. 

All these measures, when used independently, sutler from various 
limitations. It is, therefore, desirable that they arc used simultaneously. If the 
Central Bank wants to restrict credit, it should increase bank rate, sell securities 
in the open market and raise reserve ratios. Looking back over the discussion 
of credit control through general control measures, we may draw the following 
main conclusions : 

1. Credit control is not possible by any single instrument alone. Judicious 
and skilful combination of all the methods is essential in order to achieve the 


abjectives of credit control and monetary management. 

2. Different methods may be combined in different proportions under 
different circumstances. A rise in bank rate combined with sale of securities in 
the open market may be helpful in achieving credit contraction. But more 
immediate results can be obtained by changing the reserve ratio. 

3 The effects of different methods are different on different sectors of the 
economy. Their effects are not evenly distributed over the whole range of 
economic activity. They should be used in such a manner that they should not 
retard the economic growth of vital sectors of the economy. 

4. Brakes must be applied at the riglit time and in the right direction 
Applied too soon, they may bring expansion to an end without achieving full 

employment. Applied too late, it may lead to hypennnation. 

5 The instruments of general credit control may be applied not only 
quickly but also continuously so as to prevent from developing any recessions 

or depressions from rising. 

(B) Qualitative or Selective Controls. Selective credit conyol is a recent 
pconomv Selective credit controls arc considered as a useful supplement to 


CENTRAL BANKING 


119 


durable consumer goods. Durable consumer goods, such as radios, 
refrigerators, television sets, motor vehicles etc., are purchased m western 
countries by the consumers on instalment credit system. Under this ^ 

certain percentage of the price of the durable consumer goods is paid by the 
consumers in cash. The balance is financed by the bank credit which is repayable 
by the consumei in instalments spread over a specified period of time. 

This method was first introduced in the U.S.A. in 1941 to regulate the 
terms and conditions under which the credit repayable in instalments could be 
cnended to the consumers for purchasing the durable goods. Later on, this 
method was adopted by Britain, Canada, Australia and Newzealand. The 
objective of this method is to curb the consumption of durable consumer goods 
which happen to be in short supply in the country. During inflation, the Central 
Bank can extend this control to a large number of durable consumer goods. This 
will reduce the demand of such goods. At a time of falling prices, the reverse is 
done. The Central Bank can raise the minimum cash payment limit and then 
the consumer vwll have to pay more cash from his own pocket and it will reduce 
the volume of credit to be extended by the banks. 

This method has proved useful at a lime of inflation for controlling the 
rising prices of consumer durables in developed countries of the West. But it is 
not applicable to under developed countries, because there is no such system 
of instalment consumer credit in force in these countries. 

2. Regulation of Margin Requirement. This method too was first 
introduced in the U.S A. in 1934, when the Federal Reserve System had been 
empowered ^o practise selective credit control. Under this scheme the Central 
Bank of a country is authorised to frame rules and regulations to prescribe the 
amount that could be granted by the banks against securities. This meOioa is 
certainly useful in countries where people are speculative minded. Speaking of its 
desirability, Mr. Golden Wilser said, "Margin requirements have served a useful 
purpose and some light has been thrown upon their possibilities and their 
limitations as an instrument of policy." But still, it has a limitation in as much as 
it throws very ^eat responsibility on the Central Bank and which may sometimes 
be forced to take some decision and action which will directly and immediately 

influence the profits and even the solvency of a large number of people and 
groups. 

The Reserve Bank of India has been, increasingly, using this method in 

recent years to control advances against essential commodities like food grains, 

oil seeds, sugar, etc., with a view to prevent speculative dealings in such 
commodities. 

3. Moral Persuasion. When all other methods of credit control have been 
used, there stul remains one card to be played, and this is in the form of an 
appeal made by the Central Bank to the other banking institutions to persuade 
them not to expand credit beyond a certain limit. There is no legality involved 
m the same. It is only an appeal to the good sense of the banks and is successful 

influence on the same. There is no binding. In the 

wor^ of Burge^ It is an influence to be exercised with the utmost discretion and 
would vanish with excessive use. ” 
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The weapon of moral persuasion implies the issuing of direction and the 
tendency of friendly advices and suggestions with regard to the policies to be 
followed and adopted by the commercial banks in connection with credit and 
investment. As it is where the appeal and influence work, it is successful and where 
it fails, nothing can be achieved. In the words of Clark, “Persuasion, as a means 
of credit control has not been successful (and) the efficacy of warning an 
instrument of credit control has been very slight. It is only a moral weapon, which 
if heeded to, may work wonders because it appeals to the inward than to the 
outward, but if ignored, it is immaterial.” Its success, naturally “depends largely 
on the prestige and personal authority of the Central Bank, the technical means 
and the statutory powers at the disposal of the Central Bank, the degree of 
co-operation between the Central Bank and Commercial Banks as well as other 
financial institutions and the make up of the country’s banking and cre^t 
structure.” This method has proved C|uite successful in countries like Britain, 
France, Holland and Sweden where the commercial banks have accepted the 
unquestioned monetary leadership of the Central Bank. But this method has 
not proved very effective in the U.S.A. where the system of unit banking is in 

operation. 

4. Rationing of Credit. It is a method where the Central bank puts a ceiling 
on the amount of advances that can be made to a bank for purposes of disc^nt 
and rediscount facilities on any one day. This was first used by Bank of England 
towards the 18th century, but became a popular weapon with the Central Banks 
after the First World War. Credit rationing has been extensively used m 
Germany and Russia. But it does not mean that it .s not used e sewhere. 
According to Wagemann even in more primitive economic conditmns, t^he 
setting of credit quotas is the only decisive method which the Central Bank has 
in order to prevent excessive credit demands on the part of business. Countries 
like Mexico and France have also used the same method. 

5. Direct Action. This is another method that has been used somet^es as 
an alternative to bank rate or open market policy or in conjunction ™th them. 
The main purpose of this method is the achievement of he objective of credit 
control Direct action may take any form. The C entral Bank may refuse to 

rediscount bills of exchange of the member bank or it may 

and above the normal rate. But such a policy can be helpful only when he banks 

actually need accommodation. If their own position is so sound ^"d 
enough resources of their own this policy would not be hclpf^ Ra'her undue 
interference may injure the interest of sound banking in a county 

howeve^l with, namely, the difficulty for both 

however, seve hanks to make clcarcut dislmction belween essential 

central and “"^"““VieTprolctlve activities, investment 

andnon-esspn laUnd^We^Pj-oclu^^^ speculation or 

and speculatio difficulty of wnlrolling the ultimate use of credit by 

‘ rordniS“ng‘^^^^^^^^^^^^ o^rh^l^r Ltd the possibility for forfeiting 
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the whole-hearted and active co-operation of the coflimcrcial banks as a result 
of undue control and intervention. 

6. Publicity. Quite a good number of central banks have used publicity as 
an instrument of credit control. They regularly published statements of their 
assets and liabilities, renews of credit, and business conditions and reports of 
their own operations, general money market and banking conditions. It has been 
employed quite extensively in the U.S.A., Germany and Sweden. The Reserve 
Bank of India also periodically publishes returns and statements about the 
a^airs of the commercial bank. Some Central Banks use it as a matter of duly 
while others attach special importance to it. It may, however be pointed out that 
this method is very useful for highly industrialised countries, but in less 
developed countries, where the percentage of illiteracy is very high and where 
people are ignorant about the significance of banking statistics, this method is 
hardly of any value. 

Appraisal of Credit Control Measures. From the above discussion, wc 
arrive at the conclusion that the two types of credit control measures, 
quantitative as well as qualitative, arc not rivals but on the contrary, they 
supplement each other. For successful monetary management, the Central 
Bank should combine the two methods of credit control in appropriate 
proportions. In fact, a judicious and a skilful combination of general and 
selective credit control mea.sures is the right policy to follow for the* Central 
Bank of the country. 


The methods of selective control arc more suitable for under-developed 
than for developed countries. Firstly, the methods of general credit-control are 
not very effective in the under-developed countries on account of the absence 
of well developed money markets. Secondly, it is essential to divert credit to 
more essential industries in under-developed countries for speedier economic 
development. The methods of selective credit control can prove helpful in 
achievement of this objective. 

However, it should be noted that the power of the Central Bank to control 
inflation is greater than that of controlling deflation, and that also when the 
methods are applied quite in lime. Any delay resulting from hesitation etc. is 
fatal to the eranomy of the country: The Cent ral Bank should be above politics. 
It has to lake into consideration only economic and financial considerations and 

that these considerations demand action that 
^ould be immediate and spontaneous only then it can be effective. If the 
Central Bank does not strike when the iron is hot, it will miss the bus and then 
it may be too late. Further, the control can be effective only when there is mutual 
w-operauon between the Central Bank and the Commercial Banks on the one 
nand; and between commercial banks themselves on the other. Again, if the 
ere is not used by the commercial banks for genuine trade purpose, but for 
s^culative aamties, the control cannot be effective. That is why, De-Kock feels 
the necessity of personal element in regard to credit control. 

*• understood that the psychology of the 

wt^mn^ofTrilr^ important obstacle in the effectiveness of Central Bank’s 
weapons of credit control. Human psychology cannot be changed, but it can 
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ccrtainlv be studied very closely. These feelings of human being - the waves of 
peill^m and optimi7m - m'ust be studied and -chewed and aeuon m^ 
Lme on the lines justified thereby. If these things are ignored, results may not 

'Theretaeeordingly. a need for giving n-. re powers to the Central Bank 
so tha^r^n heTin mSntaining economic st aili.y in the country which is its 

main job. 

Questions 

1. What is a Central Bank ? Indicate its position in the money market of 

a country. . 

2. Describe the functions of a Central Bank in the banking system ot a 

count ry . How does it influence the price level ? 

3 Define a Central Bank. Discuss its main funeUons. 

4. Analyse the various functions of a Central Bank and discuss their 

5. Discuss briefly the principal methods adopted by a Central Bank to 

control credit. , . . ^ ... ^ 

6. How does a Central Bank regulate the volume of the money with the 

help of bank rate and open market operations 

7. What do you mean by Selective Credit Control ? In which way are they 

superior to traditional monetary weapons . 
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INFLATION AND DEFLATION 


in this chapter we shall apply the analysis of the last two chapters to the 
problems of inflation and deflation. Inflation and deflation are well-known 
terms, but there is a considerable confusion regarding their meaning. Even 
Aose people who have no idea of the precise meaning of this term, feel that it 
is something which creates disequilibrium and spells disaster and stresses. With 
the adoption of paper money towards the end of the 17th century in the USA 
and France, inflation began to occur at regular intervals. Inflation occurred in 
the USA in 1775, in Australia and S.Africa in 1848, in Germany in 1920, in 
Canada in 1920 and 1948, in Brazil in 1950, in India in 1973 and so on. At present 
dmost all ^e countries of the world are in the grip of inflation. Inflation has 
been experienced by all countries regardless of their political systems. It is a fact 
that inflation was experienced by countries at different stages of 
industrialisation. 


MEANING OF INFLATION 

The term inflation is used in many senses and it is difficult to give a 
generally acwpted, precise and scientific definition of the term. It is sometimes 
said mat inflaUon means rise in prices. But all rise in prices may not be 
mllationa^. The rise in prices may occur when the average cost of production 
increases but it cannot be due to inflation. Let us now study the definitions of 
mnation as ©ven by certain monetary experts. Crowther has defined inflation 

money is falling, U., prices are rising.” In the 
opinion of Prof. Kemmerer, “Inflation is too much money and deposit currency 

“ business being 

eZnHil ■ '^ben money ineome il 

S c~v-- r .“.^““ates innalion 4h. “the issfrof to^ 

^ Gregory calls it a state of “abnormal increase in the 

“ex^^^ of of London defined inflation as, 

dSnn eve^hing over the supply of everything.” In this 

over the suddIv demand, i.e., excess of demand 

ineritableconcLsionrh^-^n^t-^^*^^ definitions lead us to the 

of mon^ Xi f ^ in the value 
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goods. It simply means that prices rise because of an increase in the volume of 
money as compared to the supply of goods which money helps to buy. Pigou 
and Keynes relate inflation to a rise in prices which comes into existence after 
the stage of full employment. Keynes states that the initial rise in prices upto 
the stage of full employment is good for the country because there is an increase 
in output and also in employment. All the unemployed resources are employed 
and maximum output of goods is made possible. The rise in prices after the stage 
of full employment is bad for the country because there is no corresponding 
increase in production or employment. Inflation, therefore, refers to a rise in 
price level after full employment has been attained. Keynes’ description of 
inflation can be explained with the help of the following digram; 



Fig. 1. 


In diagram (a), an expansion of money supply goes to increase output and 
employment, not the price level. This position continues upto point A on the 
full employment line i.e., when more and more money is injected into the 
economy, it leads to greater increase in output and employment. All the 
unemployed resources are mobilized and arc lully employed. After this point is 
crossed, whatever additional money is issued, that goes to increase the price 
level, as explained in diagram (b) and not the output and employment. Uptill 
point A, output and employment increases with the increase in the supply ol 
money and beyond that output and employment become constant. Similarly, 
upto point B price level remains constant even though the supply of money 
increases and beyond that price level starts rising. Thus, according to Keymes. 
true inflation begins only when the point of full employment has been reached. 

When there are higher money incomes and the consequent high demand 
for goods there would take place a sharp rise in prices. Unless this sharp rise in 
prices is checked, there would be open inflation or hypcr-mnation. This is the 
Stage when prices rise rapidly due to large scale creation of money by the Goirt. 
and the high wages for the labourers. Such an hypcr-mflation look place in 

Germany, China, Russia and Hungary. 
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In the Keynesian sense, the term inflation can be applied to an 
under-developed country like India where unemployment of men and materials 
can exist side by side with inflationary rise in prices. This is due to the existence 
of certain difficulties like limited amount of capital, machines, transport and 
communication and the absence of technical know-how. As a result of these 
difficulties and shortages, a rise in the price level may not lead to increased 
output beyond a cetain stage even though the country may not have reached the 
stage of full employment. Keynes says, “So long as there is unemployment, 
employment will change in the same proportion as the quantity of money, and 
when there is full employment, prices will change in the pmc proportion as 
quantity of money.” He does not deny that prices may rise even before full 
employment, but such a situation is called inflation or semi-inflation. He has 
defined full employment as the point at which the true inflation sets in as is 
shown in the figure below : 


y 



For the measurement of inflation, one has to be very careful about the use 
of the available index numbers, that is, whether one should use the index of 
consumer prices or wholesale prices or an 'implicit GNP deflator’ which 
includes the prices of all final commodities entering GNP. This is necessary 
because each index may give a different measure of the rate of inflation and 
ones diagnosis would depend on the index that one has used. When all 
price-indices are continuously rising month by month and year by year at an 

annual rate of 4% or more, there cannot be any doubt that the economy is 
heading towards inflation. 


TYPES OF INFLATION 

Inflation can be classified under different headings : - 

{a) Criterion of nature of Process, (h) Criterion of Time, (c) Criterion of 

Sphere of Operation, and (d) Criterion of Speed. This classification can be 
explained with the help of the table given overleaf ; 
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Criterion of 
nature of 
process 


Types of Jnflalion 

t — ■— 1 


Criterion of 
time 


r 

Profit 

Wage- 

induced 

induced 


I 


Criterion of 
operation 

' , 


Criterion 
of speed 


National International 


Deficit-induced 


War time Post war 


1 


Peace time 
Creeping Wallting Running Jumping 


Let us now analyse them one by one : , -r j • . 

(fl) On the basis of the first consideration, infiation has been classified into 

threekinds^-^e indu^j inflation, which occurs on account of an increase in 
Deficit-induced inflation, which is caused by the adop^n of deficit 

financingor by the government spending excess of revenue rcceip , 

5) Profi.-inducedinnation.which is caused due to the increase in profit- 

head during the period of war and ‘'’PP“‘;'^:’"jXar currency and credit 

^^ffl^ned inHaU aims at 

St^urTa'^^ntry. of nation^ and when it envelopes the 
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Creeping inflation is the mildest form and is conducive to economic 
progress and growth. In this form ihc prices rise impcrceplibly over a long 
period. Creeping inflation has been suggested by some economists for a 
developing economy. It keeps the national economy free from the cankering 
effects of stagnation and allows constant but slow and secular rise in prices. 
Some economists feel that this type of inflation is very dangerous for the growth 
of the economy; and if suitable steps are not taken to regulate its rapidity, it may, 
f in due course of time develop into walking and running types. The inevitable 
conclusion is that the creeping inflation should not be allowed to persist loo 
I loi^ but must be nipped in the bud. In case of walking inflation, rise in prices 
I becomes more marked as compared with the situation obtaining under creeping 
inflation and in fact, it is a danger signal of the occurrence of running and 
< jumping inflations under which the rise in prices lakes place by fits and starts. 

I It becomes very difficult under these circumstances to measure the magnitude 
of inflation. Jumping or Hyper-inflation is the last stage which starts after the 
point of full employment has been reached. 

Lord Keynes called it full inflation or true inflation. It has been mentioned 
earlier that this classification depends upon speed or rapidity with which prices 
I shoot up. Whereas in case of creeping inflation, prices increase by 50 per cent 
in a country in a period of 25 years, in case of walking, running and jumping 
inflations, the same increase in price may take place in 10, 5 and 3 years 
' respectively. In fact, these types of inflation represent the stage of the 
y development of an infant. In the beginning, the toddler creeps and after it has 
/ learnt creeping, it begins to walk and then with the gradual development in 
I phy^que i t run s and jumps. The diagram ahead is illustrative of these types of 
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inflations. In the first period of 25 years, prices of commodities rise by 50^, the 
line AB representing creeping inflation. In the second period of 10 years, prices 
rise by andther 50%, the line BC representing walking inflation. In the third 
period of 5 years, prices rise further by another 50%, the line CD indicating 
running inflation ; and in the fourth b^icf period of 3 years, prices jump by 
another 50%, the line DE representing jumping or hyper-inflation. Thus, the 
entire period covered by these four types of inflation is 43 years (25 + 10 + 5 + 3) 
of the total increase in prices 200 per cent. 


THEORIES OF INFLATION 


Inflation is basically the result of disequilibrium between demand and 
supply forces. There are two schools of thought regarding the possible 
causes of inflation. One school of thought considers excess demand as an 
important cause of inflation, another school of thought holds that inflation 
is mainly^used by the cost push element. 

'VOemand Pull Inflation 

According to this theory, inflation is that situation, where at a jgiven 
'price level total demand is more than total supply. Thus inflation is 
caused by excess of demand. In words of Peterson, “Demand-pull 
inflation theory holds that inflation Is caused by an excess of demand 
(spending) relative to the available supply of goods and services at existing 
prices.’" In words of Shapiro, “According to demand pull inflation, 
the general price level ri^es because the demand for goods and services 
■exceeds the supply available at existing prices.” There are three appro- 
aches to demand puli inflation. 


I. Quantity Theory of Money. According to this theory after 
full employment level, there is direct and proportional relationship between 
supply of money and the price level. If i!ie money supply is aoubicd, 
prices will be doubled, if money supply is halved, prices will be halved. lo 
explain in terms of an equation MV =PT, where T is fixed bacaur>e output 
cannot be increased after the full eiiiplo^nicnl level. It T ij> con.laiu, r 
chances as MV (total demand for goods) ehange^. In IS49 the discovery 
of gold mines in California and in 1922, a large increase in money supp.y 
in Germany led to inflation in these countries. 

2 Keynesian Theory. According to Keynes, when aggregate 
demand is more than aggregate supply, there is increase m prices. 

I [a-G So whenever there is an increase in consumption, invest- 
ment or government expenditure, there is a tendency for prices to ri>e. 
A-co’-dina to Keynes, consumption is stable in the short period, so 
inflation is caused by increase in investment or government expenditure. 

3 Modern Quantity Theory. This theory Is associated with the- 
name of Prof Milton Friedman. According to this theory, increase in 
money leads to inflation. This theory does not assume full employment 
and constancy of velocity. But still it stressed that money supply is an 
important determinant of inflation. According lo this theory, the demand 
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function of money in real terms^-p— ^ is stable. Given the demand 

function of money, the change in money supply determines the inflation 
rate. 


The traditional theory and modern theory stress that increase in supply 
of money lead to an excess of demand. Besides supply of money, 
disposable income, consumer expenditures and business outlays 
J and foreign demand are also inflationary factors on the demand side. This 
demand pull inflation can be studied with the help of a diagram. 



V s 





f-ig. 2 
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S me and after 'o from 

?emaXurvl°f fs'eouar to' 
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perfectly inelastic after the full emninvmt 2^' 

curve only raises the price level ^ demand 

pace level (real income being constant). 

Causes of Demand Pull 

supply eiih^Then" moTc’[,n eSe!’'is be in increase in money 

The increased money supply "^ore credit. 

raises demand without iac^wLs th^siiS purchasing power. This 
to rise in pricedcvel. ® ^ ® supply of goods and services, leading, 

<m) Increase in Pub1i<» - . 

state. Besides administrative function * sta^p Today’s state is a welfare 
ctions. Thus there is increase in Sc 

people. This increase demanH^f '■“^''oases money 

ary tendencies. rsKe prices causing inflation- 
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(HI) Cheap Money Policy. If monetary authority adopts cheap 
money policy, this also leads to excess of demand. On the one hand* 
lower bank rale makes borrowing cheap and on the other hand, expansion 
of credit increases money supply. In this way cheap money policy also 
increases demand. 

(iv) Increase in Disposable Income. If there is net addition ia 
disposable income, the demand for goods and services will increase. 
Disposable income might increase because the rate of tax has beeo 
lowered or a tax has been withdrawn. 


(v) Black Money. Black money is the unaccounted money which 
is earned through transactions. Black money means tax evasion. People 
spend this money on conspicuous consumption. This raises demand 
and hence price-level. 

(vi) Increase in Investment. Another reason of demand pull 
inflation is increase in investment. When producers have high expectations 
and they expect high profit, they increase the volume of investment. This 
increases the demand for factors of production. The factor prices increase* 
raising the product prices as well. 

(vii) Reduction in Taxes. Reduction in taxes increases disposable 
income, thus demand for goods and services increases causing prices to 
rise. 

(viii) Foreign Demand. An additional factor in the increased 
monetary demand is foreign expenditure for domestic goods and services- 
when the demand for exports increases, the income of export goods pro- 
ducing industries increases. This is turn would create more demand for 
goods and senices within the economy. 

(ix) Increase in Population. The rapid growth of population also 
raises cfTective demand by increasing consumption, investment, govern- 
ment expenditure and net foreign expenditure. This also increases 
inflatianar}’ pressure in the economy. 

(X) Repayment of Old Debts. The government may be repaying 
old & bu. This increases the purchasing power of the people. 


(<i) Dishoarding. Hoarded money may be brought into the 
market in the form of greater demand for consumer goods and for 
investment goods, such an increase m demand may push up prices. 


(xii) Economic Development. As a country develops there is an 
expansion of monetised sector. People do more and more transactions with 
th^help of money. If money supply expands faster than the increase in 

output, prices rise. 

-PUSH INFLATION 


theory of inflation relates to cost-push inflation. This type 
r n emeree^ due to increase in the costs, though for a common 

man ^he^exprnftion of inflation is to be found in rising of prices only. In 
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words of Bronfcnbennex and Holzaman, cost-inflation has been the lay- 
man’s instinctive explanation of general price increases since the daw n of 
the monetary system. We do not know of any inflationary movement for 
which blame has not been put by some people on profiteers, specu- 
Jators, hoarders, workers and peasants who live beyond their 
situation. Cost-push inflation is called seller’s inflation by A.P. 
Lerner. Under it a country may experience stagnation i.e. rising 
prices with stagnation of growth and employment, with some 
unemployment seen in the country. According to Horyiiz, ‘‘Cost 
push inflation arises when firms raise prices because of an increase in 
their cost although there was no excess demand for their product at the 
original price.” According to Wykstrait, “describes the administration 
of wages and prices by pow'erful monopoly groups who generates ‘cost- 
push’ pressures in resource and product markets”. In words of Ranlert, 
“The basis of cost-push theory of inflation is that organised groups, 
both business and labour, establish higher prices for their products or 
service than would prevail in perfectly competitive markets.” 

In this, inflation results from an increase in the cost of production- 
like rise in the cost of raw materials and especially of w ages. When labour 
market is imperfect and some strong trade unions are successful in getting 
higher wages, without increase in productivity, such a situation emerges. 
Increase in wage rate leads to higher cost of production thus raising 
price level. There is increase in unemployment. This type of inflation 
is also called wage-induced inflation. When prices start increasing, 
trade unions demand still higher wages thus increasing costs and prices 
ail together. 


When firms in imperfect competition market want to have a higher 
profit margin, they increase the prices. This is knowm as mark-up prices. 
The production is also reduced. Thus because of fall in production and 
increase in profits, costs increases, increasing the prices. This inflation 
IS also known as profit-induced inflation. 


Thus cost-push inflation is the result of increase in wages and 
increase in profits which increase cost of production and hence prices. It 
can be explained with the help of a diagram. (Fig. 3). In Fig. 3f real 
income IS taken on the X-axis and price level on the Y-axis. SS is the 
original supply curve and DD is original demand curve. The equilibrium 
Vn ^ income and OP price. This is also the 

employment. If cost of production increases either due to 
sSv cuJverf-? shifts upwards and the new 

E ^nt intersects demand curve at 

El point, where the real output is reduced from OY to OY, and prices 

^ new^int of ^milafly if supply curve shifts still further, 
the new pomt of equilibrium is at OY^ level of income and OP^ level 
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of prif'es. Thus we find that on the one hand, price*level rises but on the 
other hand output and employment level falls. 

Factors Affecting Cost-Push Inflation : 

(i) Less Production. The major cause of cost-push inflation is 
shortage of supply of goods and services as compared to their demand. 
If production is less than the demand, prices are bound to rise. 

(ii) Hoarding and Speculation. Sometimes producers and 
traders may stock commodities to charge higher prices in future. This 
creates artificial scarcity and prices rise. 


(iii) Wage and Cost Spiral. Strong trade unions inay be able 
to increase their wages without an equal increase in productivity. Wage- 
rise pushes up costs which in turn push up prices, which again push up, 
wages, costs and prices. 

(iv) Taxation Policy. Indirect taxes raise the prices of commo- 
dities. If the commodity is subject to the law of increasing returns, P^jces 
may rise by more than the amount of tax because less is produced as the 
demand has gone down due to rise in prices, the coat of production rises. 


(V) Industrial Relations. If there is a lack of industrial peace 

in the country, strikes and lock-outs are very common resulting m tall m 

production and rise in prices. 

(vi) Technical Changes. When some new technique of pro- 
duction is adopted, it takes some lime for the production process to be 
adjusted. In the transitional period, the production may fall but porkers 
and experts have to be paid the same wages. Thus cost of production 

rises raising the price level. 

(vii) Lack of Raw Materials. When there is a shortage of raw 
materials, cost of production increases, hence the prices. 

/..-n War During war, needs of the army and defence have* 

to bimet with first. Thu.s the supply of goods for civilian consumption 
is reduced. Thus prices go up. , 
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(lx) Exports. If those commodities, which have a strong do- 
mestic demand, arc exported, it reduces the supply of goods in the 
country for domestic consumption. This scarcity of goods in the country 
would raise the price level. 

(x) Sympathetic Price Rise. Prices rise abroad and domestic 
prices begin to move up in sympathy the link is provided by international 
trade. More goods may b"^ exported to earn higher prices in other 
countries. The reduced supply within the country causes the prices to- 
register a rise. * 


(xi) Devaluation. It means the exchange rate of currency in 
terms of the currency of another is reduced. It makes imported goods, 
more costly. Exports are encouraged. The supply of exported articles^ 
within the country is reduced and price of exported goods go up. Thus 
the commercial policies of the governments may also lead to inflation. 

(xii) Natural Calamities. There may be too much rain or too 
little rain. Agricultural goods decline in supply and their prices rise. 

(xiii) Structure of Production. Sometimes structure of pro- 
duction is such that producers produce more of luxury items and expen-^ 
sive items which give them higher profits and less of consumption goods. 
Then there is increase in prices of consumption goods and inflationary 
pressure sets in. 

(xiv) Industrial Policy. If industrial policy is such that it 
discourages the establishment of new enterprises either by imposing heavy 

taxes or by giving expensive credit, production will be reduced, leading, 
to rise in prices. 


INTERACTION OF DEMAND-PULL AND COST- 

PUSH INFLATION 

Sometimes problem arises as to whether inflation is a demand-pull 

inflation or a cost-push inflation. We know that general price-level is 

determined by the pnerai demand for goods and services on the one 

ecnnnmv cost of production on the other, since price in free market 

!■» 1 supply forces. The explanation of price 

suPPly side or both— the 
res^nsibihiy being divided between the two according to the weightage 

nfla 1. *1“ “ ““y <^lled cost-push 

due to noiintini. ^ keep pace with the increased demand 

sure index of production. Mounting cost of production is the 

cost are not nH. of. factors. However, demand and 
tTreoLTr. «“'usive entities. What is cost to thes 

ftsdf?«SonSble‘?orTht‘° “llors of the factors and that income is 
obverse of the «am A increase m demand. Costs and incomes are the 

of buylrf of the fee?" “oney-the one glanced upon from the angle 
oi Duyers of the factors and the other from that of the sellers of the 
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factors. All the same, demand-pull inflation and cost-push inflation can 
be distinguished in the initial stages. When the process starts, it may be 
rather diflicult to make any such distinction between them for both the 
causes fetd each other and merge together to intensify the inflationary 
pressure. The combined effect of demand pull and cost-push inflation 
can be studied with the help of following diagram. (Fig. 5) 

Real income has been taken on the X-axis and price level on the 
Y-axis. SS is the original supply curve and DD is the original demand, 
curve SS and DD are equal at E, so this is point of equilibrium at OY 
level of income and OP level of prices, suppose cost of producUon 
increases and the new supply curve is SS demand curve remaining the 



same. The new supply curve intersects the original demand curve at point 
A This is the point of new equilibrium of OY, level of income and OPj 
level of prices. Thus we find that the level of real income or employment 
has fallen whereas the price-level has risen. In ‘’■'der o achieve full 
employment, demand has to rise^ , If demand curve 
D, D,, the full employment equilibrium is achieved at point E,. However 
it is Dossible only at a higher level of prices. The increase in price level 
would force the tmde unions to demand higher vyages. It 

of nroduciion shifting suoply curve to S^S, which intersects the oni,inal 
demand curve at B at OY, level of income showing 

This will further raise demand function. In this way, N^e nna 
SnflaUoriran interaction offerees both on the demand side and 

supply side. , 

\„-6^cts or consequences of inflation 

„»'■ -SS Jisr.. s:v 
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that rubber is visible, inflation is invisible, the robber’s victim may be one 
or a lew at a time, the victim of inflation is the whole nation, the 
robber may be dragged to a court of law, inflation is legal.” However, 
inflation is not so bad so long as it creates additional employment of fac- 
tors of production, but becomes so the moment it goes out of control and 
robs. Let us see what are the effects of inflation on main economic 
activities. 


I. Efferts on Production. At the first glance it appears that 
increasing prices favour production because in a free enterprise economy, 
production depends on profits which increase during the period of rising 
prices. The growing profits provide a great stimulus to the producei s 
to undertake large scale investment. Mushroom growth of production 
units comes into being. Demand for factors will increase leading to rise 
in income and further rise in demand. This will reinforce inflationary 
pressure as wage-price spiral will appear i.e. cost-push and demand-pull 
inflations might result in high rate of inflation. Production will be impa- 
ired. In that atmosphere people have a feeling of diffidence as regards the 
value of money and hence they try to get rid of it and prefer to store 
goods rather than money. “Unless a merchant is paid in some physical 
unit of some commodity, he will prefer to hoard his stock of goods 

exchange.” Eventually there comes a crash which 
leads to fall in prices, profits, employment, income and demand, hi 

Ire^foUotT*— production. The adverse effects 

(i) Adverse Effect on Capital Formation. Since savings are aH 


nn Speculative Tendencies. Since inflation generates 

uncenainity businessmen start concentrating on quick income vieldine 
activi les. Thus the resources are diverted f.^m produc^e activit 'es ?o 
spe-ulativc activiies. Thus production is adversely affected 

incrc^L d!L\tdTnd?eJuce?Sv' 

product. PPy* producers lower the quality of the 

viduatequaSh" Sd anv 

actually inflation affects the diffe-eiu inconvenience. But 

affected by inflation In his capaa'w as ^ 

stock-holdar. bond-holder, debtor, cre'ditor an^.S pT/eTandln 
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gory he is treated dilferently sometimes Javourably and sometimes 
unfavourably. Those people whose income keeps just pace with rising 
price will have the same real Income. Those people whose income lags 
beliind rising prices will get diminished share of total output. In fact, 
the elfcet of inflation on different people depends on the relative move- 
ment of the rewards of different factors of production due to inflation. 


(i) Debtors and Creditors. During inflation the debtors gain and 
creditv->rs lose because inflation transfers wealth from creditors to debtors. 
When prices rise, money buys less goods. Thus though the debtors return 
the same amount of money, they return less in terms of goods. If you 
lend me Rs. 1000 today and the price level doubles, when I repay, in fact 
1 repay -i of the real purchasing power I had borrowed. 



(ii) Investors. Investors are generally cf two types — investors in 
equities (shares) and investors in fixed interest yielding bonds and debent- 
ures. Inflation favours the former and hits hard the latter. When prices 
rise, the returns on equities go up on account of increased profits while 
bonds and debenture holder gain nothing as their income remains the 
same. 


(iii) Entrepreneurs. Entrepreneurs whether they be manufacturers, 
traders, speculators, merchants or businessmen all gain from inflation. 
These people gain during rising prices because (a) they are mostly debtors ^ 
and debtors gain, (b) their profits rise because they add a standard 
percentage mark upon their costs in setting the prices, (c) their payments r 
for productive factors /.e. their costs lag behind rising selling prices i.e. 
profits rise more rapidly than price, (d) they buy raw materials and other 
good> at old and lower prices and sell when prices rise higher. 


(iv) Wage-earners. Wage-earners generally lose purchasing power 
when prices so up and gain it when prices go down, for wages move up 
and down more slowly than prices. Moreover, there is a lag between 
chanse in prices and change in wages. If workers arc well organised, 
they may not suffer much during inflation but il tliey are unorganised as 
aericultural workers are in India, they may suffer more, for they may not 

find it easy to set enhanced wages. However, e\cn though wages lag be- 
hind risins prices, the real income of labour as a group often rises in 
inflation because higher prices come with better business conditions which 
make more jobs available. 


(v) Fixed Income Group or Middle Class. The most hard hit 
section of the society during inflation is the fi.xcd income group usually 
called the middle class who lives on past savings, fixed interest or rent, 
tensions fixed salaries etc. while price rise, their incomes do not, result- 
ing in a decline in the real value of their inelastic incomes. According to 
Kemmerer “The middle class, however, by hard work and thrift has 

built up a fund of savings to educate its children and to Pjoy^ 
livelihood for times of sickness and for ojd age, finds itself in a desper 
situation in a times of serious inflation.’ 


r 

4 
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(vl) Farmers. Farmers really gain from rising prices. Price of 
farm goods usually rise faster in intiation than the prices farmer p ly. 
Thus their real income generally increases in the inflationary pcilo Js. 
Moreover, the farmers generally being debtors pay less in real terms. 
Land revenues and taxes etc. do not rise much. However, small farmers 
do not gain as much as big farmers because they do not possess lai gc 
marketable surplus. 

(vii) Tax payers. During inflation, tax payers gain. Though 
they may pay slightly higher taxes, they hand over less (real) amount in 
terms of goods than before. The income taxpayers gain for they pay 
in rupees whose value has depreciated as compared with the va'uc 
of the income when earned. 

(vili) Government. State can be put in the category of fixed 
income group and as such, loses when prices rise. The state has to spend 
more on goods and services including raw materials for carrying on their 
projects. But on the other hand the yield from taxes increases even if 
the rates of taxes remain the same. Moreover, rising prices decrease the 
real burden of public debts both external and internal. 


3. Effect on Foreign Trade. Inflation is incompaiible with the 
promotion of free international trade. A rising prices produce an exccr^s 
of imports oyer exports and a drainage of gold. State that cannot curb 
this price rise may turn to tarrifs and quota systems to avert further 
drains of foreign exchange. But this restriction on trade will reduce real 
income and further inhibit the growth potential of the economy. 

4. Social Consequences. So far we have not considered social con- 

sequences of inflation. But social and ethical consequences are not less 
serious. Unstable prices generate social unrest and distress. When 
prices rise, workmen cry for wage increases as their cost of living 
increases, which usually results in strikes. ^ 

5. Moral and Ethical Consequences. Inflation breeds moral de- 

people in general and businesses and officials in 
particular. The gambling spirit dances and corruption, black marketing 
and bribery are common. Regarding the moral degeneration caused bv 

currency inflation during the French Revolution, Andrew White writes^ 

the gambling spirit spread more and more. Nor 
this r^klcss and corrupt spirit confined to businessmen, it began to break 
out m official circles and public men who a few vears i ^ 

;From Hyperinflation 

have *been'^^conridereV'’^^^H^ under the suspicion of virginity would 

every girl wanTd ^ “’‘>1 ''me. 

•exotfefthe better.” ^ adventures, and the more 
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6. Political Effects. Inflation reduces faith of the people in the 
government. The dis>atisfuCtion among the masses may result in 
revolution or toppling of the government. It was the hyper inflation in 
Germany during I920\ which made Hitler a dictator. According to 
Dr. D.B. Turroni. “Hitler was the foster child of inflation.” 


STAGFLATION 

Stagflation is a new term which has been added to economic literature in 
the 1970s. It is a paradoJtical phenomenon where the economy experiences 
stagnation as well as inflation. The word stagflation is the combination of stag* 
plus ‘flalion’, taking ‘stag’ from stagnation and ‘flalion’ from inflation. 

Stagflation is a situation when recession is accompanied by a high rate of 
inflation. It is, therefore, also called inflationary recession. The principal cause 
of this phenomenon has been excessive demand in commodity markets thereby 
causing prices to rise, and at the same time the demand for labour is deficient 
thereby creating unemployment in the economy. 

Three factors have been responsible for the existence of stagflation in the 
advanced countries since 1972. First, rise in oil prices and other commodity 
prices along with adverse changes in the terms of trade; second, the steady and 
substantial growth of the labour force; and third, rigidities in the wage structure 

due to strong trade unions. • 

Stagnation is not peculiar to advanced countries. India has also been 

experiencing it. A number of industries like textiles, textile 

tyres, tractors, commercial vehicles, general engineering, etc. have ^^n famg 

f^l in production and rise in labour unemployment On the other hand, inflation 

has been continuing. . . . 

Causes of lunation. InHation always gathers n .mentum and prices r sc m 

a vicious circle Whatever maybe the cause, once mfl^'ionary rise in pri<»s take 
place, it will continue to do so. Causes of innalion ir v be 
rountries, but broadly speaking, the following are I le mam causes of 

requirinc /huge increase in government spending, the Government ^ 8 
obfafn L^^for executi'the Spm^nt plans through^deficit financing and 

t Mcr “ “ / ol 

SS oSeV^nTre/srHTgh"er■ velocity of money results in higher 
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purchasing government securities. The commercial banks can expand credit by 
lowering ihe cash reserves. Expansion of credit is generally resorted to in 
periods of increasing economic activity and once it starts, it continues for a 
sufficiently long period of time. With expansion of credit, prices start rising. 

4. Increase in Public Expenditure. Aggregate demand may also increase as 
a result of an increase in public expenditure either for meeting the requirements 
of defence, or of economic development or for boosting the level of economic 
^activity in the economy. With the increase in demands for goods and services, 
prices increase. Similarly, with the increase in private expenditure, there is an 
increase in the demand for the services of factors of production. This results in 
an increase in factor-prices which leads to an increase in expenditure on 
consumption goods and rise in prices. 

5. Ejq>ansion of Exports. If the export of commodities increases, less goods 
are available for domestic consumption. This would make the existing demand 
at home excessive of the available quantity of goods leading to increase in their 
prices. Increase in exports creates a situation of shortages in the economy giving 
nse to inflationary pressures. 


6. Increase in Population. Increase in the population of a country raises the 
general level of aggregate demand of the people for goods and services. As Prof. 
Coulborn states, “If population increases rapidly while the aggregate volume of 
money remains stable, the consequent rise in the velocity of circulation is likely 
to outweigh the countervailing decrease in the volume of money per head; 

^•iurther, a rapid increase of population may increase output less than 
proportionately-anotfaer factor tending to raise prices.” 

7. Trade Union Activities. These days trade unions are very strong. They 

contmuously agitate for higher wages, shorter hours of work, more holidays with 

pay and other amenities. In a democratic country, the Government is often 

compeUed to accede to the unreasonable demands of the workers. The increase 

m wagM inCTe^es the purchasing power of the workers and hence the aggregate 
demand which leads to rise in prices. ^ ^ 

'u leduclion in taxation offered by the 

m the econnmv fk emergence of excess demand 

Tn DurSrnrT'" • reduces taxes, it results in an increase 

DoweJ increased purchasing 

for pri^Se Sumption 


i of a P^oduciion. Occasionally, the economy 

/ equjpmen7 raw shortages of such factors as labour, capital 

* ^Xion of LTaSf ^ b-nd -duce'the 

Stortage of or^uctive fart ‘consumption purposes. In fact, the 

producUon and rise^ pri^.^”'*'^ lead to decline in 

prices,“t£rf f shortages and rising 

F . ere IS a tendency on the part of traders and merchants to hoard 
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e^ential commodities for profiteering purposes. The slocks of essential goods 
often go underground during a period of inflation and rising prices, causing 
further scarcity of these goods in the market. It is not only the traders and the 
merchants who resort to hoarding at a time of inflation, the individual 
consumers also hoard essentia! commodities to avoid payment of highier prices 
in future. They also hoard essential commodities to ensure their uninterrupted 
availability for private consumption. This leads to still greater rise in prices, j 

11. Natural Calamities Reduce Production. Natural catastrophiesmay als^ 
bring about inflationary conditions by decreasing the volume of production. 
Floods, earthquakes and other natural calamities of the kind will decrease the I 
production and will bring inflationary effects. I 

Thus, due to all the above mentioned factors prices continue to rise and | 
gather speed till a crisis is created. |i 

Effects of Inflation. If prices of all groups such as agricultural, industrial, 
wages, rents, etc. rise in the same direction and to the same extent, there will be 
no net effect on any section of people in the community. In practice, however, 
all prices do not move in the same direction and to the same percentage. Hence 
some clas.ses of people may be affected more favourably than other sections in 
the community. 

All producer.s, traders and speculators gain during inflation because of 
emergence of the wind-fall profits. Prices of goods ri.se at a far greater rale than , 
costs of production because wages, interests, etc. are more or less fixed. Ther«^ 
is also time lag (gap) between the rise in prices and the rise in cost of production/ 
Thus, the producing and trading classes gain abnormally during the period of 
inflation. Debtors also gain because they had borrowed when money was dear 
and are returning it when it is cheap. Agriculturists gain bccau.se they pay fixed 
rent but get higher price for their commodities. 

No doubt, inflation has certain good effects but evil effects outweigh them. 
Whereas the vast majority of consumers suffer, only a few persons gain. People 
have to feel innumerable hardships because money is not properly controlled. 
Prof. C.N. Vakil has compared inflation to robbery. He observed that “Polh 
deprive the victims of some possession with the difference that the robber is 
visible, inflation is invisible; the robber’s victim may be one or a few at a time, 
the victims of inflation are the whole nation; the robber may be dragged to a 

court of law, inflation is legal.” . 

Inflation is very severe on those persons living on past savings, lixea 

interests and rents, on pensions and other fixed income groups - generally called / 
the middle class. Those persons who are working in Government and 
concerns find their money income more or less fixed while the 
goods and services which they buy arc rising very rapidly. Those wlh absolute 
fixed incomes derived from interests and rents - known as rentier class-find in 
their money income is worthless and their past savings have no value. In ta , 
the worst sufferers of inflation arc the middle clas.scs which arc considerc 
the backbone of any stable society The working clas.scs also suffer becai^ 
wages do not rise as much as rise in the prices, and also because of the time-iag 
between the price level and rise in the wages. 
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Continuous inflation shakes the foundations of the political and economic 
^ stability of the system. The German inflation after the First World War was an 
* important factor in the fall of Dr. Cuno's liberal government and in Hitler’s 
^ coming to power. People wanted anyone who could bring back stability in the 
^ system. 

® Inflation brings about shifts in the distribution of income between different 

** sections of people in the country. The producing classes gain at the cost of 
' J si)&aried and working classes. The rich become richer and the poor, poorer. 
Iiiflation, therefore, is considered unjust because it distorts the distribution of 
income between people. Besides, those who are hard hit by inflation are the 
li; young, the old, the sick, the widows and the small savers i.e., all those who are 
unable to protect themselves. The community as a whole suffers a great loss 
ml because of unprecedented decline in capital accumulation resulting from a 
decline in the willingness and capacity of the investors to save. 

Inflation breeds moral degeneration amongst the people, particularly 
^ businessmen and officials. The gambling spirit spreads and corruption becomes 
common. Black-marketingand bribery benefit the profiteers and executives and 

Q ruin the consumers. People are robbed of their savings accumulated through 
i hard work ^ they lose all confidence in the government. This happened during 
the days of inflation in France during the famous French Revolution. 

j Thus, inflation will endanger the very foundations of the existing social and 
j economic system. It vdll create a sense of frustration and distrust, of injustice 
)fc dis^ntent and lead people to a stale of revolt. It is, therefore, economically 
^ onsoun^ politically dangerous, socially disastrous and morally indefensible. It 
should be controlled at the earliest. 


J CONTROL OF INFLATION 

Inflation should be controlled in the initial stages otherwise it will take the 
I shape of h^er-mflation which will completely ruin the economy. Inflation is a 
^ hy^a-headed monster and should be fought with many weapons. Anli- 
inflalionary measures are generally of three types : 

(a) Monetary policy, 

(b) Fiscal policy, and 

^ (c) Other measures (Miscellaneous). 

* ** relates to the currency and credit 

( r^.t of “““f'y- Mraetary policy which consists in controUiL the supply 

1 '’y “^*"8 ditreren. moneU^: 

cliSivities aRo raU#' fk reducing the supply of money for speculative 

, from the banking system for 

SKk m» i" short lupply. The 

. OperatiohMhrR^rrvXr '’‘”7 pP*” 

s of bank deposits ?n the wunti^Th^lIa* t ^ restricts the amount 

: the Central Bank starts sellin^Governmtnt seeurf fes 
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Another measure connected with the monetary policy of a country is 
related to the blockade of currency and bank accounts. It amounts to the 
withdrawal of purchasing power from the hands of the people. It is a very drastic 
action and is not generally followed by the Government. Japan, Russia, Poland 
etc. adopted these measures to check inflation. 

Monetary measures for checking inflation have certain limitations. It is 
difficult for Central Bank to know exactly when to adopt a particular measure^ 
Sometimes higher rate of interest depresses economic activity. The burden ofT 
public debt also increases. Moreover, large sales of government securities by ' 
the Central Bank weaken the money market. In many countries of the world 
including India dear money policy and Central Bank’s restrictive credit policy 
have failed to prevent prices from rising. 

(b) Fiscal Policy. It is the policy of the Government with regard to taxation, 
expenditure and public borrowings. It has a very important influence on 
business and economic activities. The proper tax policy to control inflation will 
be to avoid tax cuts, introduce new taxes and raise the rates of existing 1^^' 
The purpose being to reduce the purchasing-power in the hands of the public 
and thus reduce the demand. But taxes should not go beyond reasonable lumts 
otherwise capital formation will be discouraged. Therefore, a suitable tax policy 
directed towards restricang demand without discouraging production is a good 


fiscal measure to control inflation. 

Similar effect wiU be achieved if voluntary or compulsoo' savings are r 
resorted to. Savings wUI reduce current demand for goods and thus reduce hey 
inflationary rise in prices. A higher rate of interest and prize-bond schemes etc., 

are great inducement for savings deposits. 

As an anti-inflationary measure, Governmenl expenditure rnay ^ 
reduced It is, however, difficult to reduce public expenditure especially during 
war ^ during a r^riod of economic development Again Government shojdd 
BO in for puMc terrowings in order to reduce the spending capacity of the 
leople The amount thus SUected should be spent on productive 
’^'^Fiscal methods, however, do not cure mnalion. They only suppre^ the 
inflation^ m^^and postpone the evil days. Keynes wants the adoption of 
both fisc^ and monetary^licies together to check mnalion. A judicious 

rombination of monetary and fiscal policies requiring close cro^ratioB 

between the Central Bank and the treasury can prove effective in controlling 

‘""";e"S4^r=?.^rMtceHal7sb other anti-inflation^ 

measures adopmd by vmious countries, price control and rationing axe ^ 

eenertdly useful to overcome the difficulty. Price i^ntrol and rat.on|^ go 

fofiether^ Prices of important commodities are fixed and thiKe . 

t<^einer. rnc ^ rationed so that equal quantity of goods be 

all people in ffie country. However, price control and rationing have 
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Prof. Kurihara and Friedman also do not support price control because of 
administrative difficulties. Keynes is also not in favour of rationing because it is 
wasteful 

Effoits should be made to increase the supply of goods either through 
increased production or increased imports. Maximum facilities should be 
provided to the manufacturers to raise production. More capital should be 
invested in productive industries. Equally important is the imposition of control 
over foreign trade of the country concerned, i.e, exports of essential goods 
should be stopped, imports of luxuries should either be curtailed or totally 
stopped for the time being. This step would ensure Tegular supplies of rationed 
commodities at controlled rates. Control of wages, sometimes becomes 
necessary to stop a wage-price spiral This will necessitate the control of profits 
as well. At the same lime, anti-hoarding and anti-profiteering measures should 
be undertaken by the government. There should also be publicity and 
propaganda to educate the people so that they may reduce consumption. 

It must be remembered that no measure can ever succeed without the 
fullest possible co-operation among the different classes of people and without 
co-ordinte eHorts of Government agencies. It is now generally believed by 
economists that inflation can be controlled in the initial stages. But when it 
passes beyond a certain stage, it is practically impossible to control it. 
Hyper-inliation can be checked only through introducing a new currency as 
against the existing one. This was done in Russia, Hungary, China etc. when 
there was hyper-mflation in those countries. 

Inflation is a domestic problem in each country and it can be checked by 
me^ol responsible government economic monetary and fiscal policies, as well 
e^o^y efforts aimed at expanding the productive capacity of the 

of inSli'o'^** hJ Inflationary Gap. This is Keynes’ contribution to economics 
rnfla^ionLr^*«*^ n phenomenon of inflation in terms of 

Ihe wwi of economy may be defined in 

available outnm As an excess of anticipated expenditures over 

the consumniin!, c P^ces. Antiapatcd expenditures are determined by 
outDui i<; pattern pim the taxation structure while the available 

strurture of the conditions of employment plus the technological 

th^fntirin . d other words, ‘'inflationary gap is a situation XVe 

a. pre-uXdon 

rnDliETmn!.® 'able output for consumption. Disposable income 

wUI eili; itl^ only whe^tL ^ inflationary gap 

on consumpti^xceeds iHp *1^1 mcomc that people want to spend 
a siluaUrES waVS P" P^e-inHation prices, ^eh 

planning. During war oeriod i ® development 

received win alsl be h^ Govemmtm consequently incomes 

andOT the army merges aI 

army increases. Along with it, there is an increase ir ctvUian 
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consumption expenditure as well. While money income received by the people 
is high, the supply of goods available for civilian consumption is very much 
limited, since most of the production is diverted for war purposes. Thus, a gap 
between demand for goods and the available supply of goods is created. A 
similar inflationary gap arises during planning period. The amount of money 
expenditure will be high because of expenditure on many projects, but the 
volume of consumption goods produced will not increase correspondingly, 
because of the time gap between investment on capital projects and the 
production of goods from them. Thus, inflationary gap comes into existence. 
Let us examine how an inflationary gap arises in a war economy : 

Money income of the community 
Taxes 

Disposable income = 

Total output at pre-inflation prices 
War expenditure 

Available output for civilian consumption 
Inflationary gap : (Rs. 900-Rs. 800) 

Sometimes it is possible that the entire disposable income of the 
community is not spent on consumption. A part of it is saved for future use. In 
the above example, if, out of the total disposable income of Rs. 900 crores, say 
Rs. 50 crores are saved, then the income available for consumption purposes 
shall be Rs. 900 crores - Rs. 50 crores = Rs. 850 crores. The inflationary gap 
shall now be reduced to Rs. 850 crores - Rs. 800 crores = Rs. 50 crores. if 
people voluntarily saved Rs.50 crores, then the inflationary gap shall be wiped 
out altogether and there shall be no inflalion at all. 

During inflation, the best policy is to reduce this gap. It can be reduced 
through taxation and induced savings. During war period, however, this gap is 
widened as demand is higher lhan supply of goods. Due to increase in national 
income, disposable income increases and a major portion is spent on 

consumption goods, thus tending to raise prices still further. 

The concept of inflationary gap can be explained with the help of the 
following diagram : 

C^Y 


Rs. 1000 crores 
Rs. 100 crores 
Rs. 900 crores 
Rs. 1100 crores 
Rs. 300 crores 
Rs. 800 crores 
Rs. 100 crores 
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In the diagram on the last page, income is measured on the horizontal axis 
and consumption and investment on the vertical axis. The 45** line known as the 
consumption is equal to income line (C = Y). It measures the quantitative 
relation of consumption expenditure to various levels of income and any 
deviations from the line will show whether consumption will be more or less 
than the income. This line is zero saving line and all along it income is equal to 
expenditure. C + 1 line represents the schedule of consumption and invest.nent 
at different levels of income. The equilibrium between C + I line and C = Y 
line is determined at point E. This indicates that the wliole income OY is spent 
on consumption and investment. There is no excess demand and this is known 
as full employment income. Now, suppose the government and/or private 
business units decide to spend more than what they did before, a new C' + T 
line is drawn at a higher level to show this. This line C' + T intersects C = Y 
line at Ei which shows an excess demand of the order of EE 2 . Therefore, EE; 
is regarded as inflationary gap. Unless real income increases from OY to O Y i 
this inflationary gap will not be wiped out. 

Inflation and Economic Development. Does inflation promote economic 
development ? This is a very controversial issue in the economics of 
development. It may be noted that this issue is not as much important 
theoretically as it is important from the point of view of economic policy. One 
school of thought including Keynes, believes that inflation does promote 
economic development. The main arguments in support of their contention 
are; First, inflation redistributes income in favour of those economic groups who 
have high marginal propensity to save. Thus, inflation strengthens those groups 
that can make productive investment. Secondly, a mild inflation is conducive to 
investment, ^ it creates an atmosphere in which the business and 
entrepreneurial class has optimistic expectations. Another argument in support 
of inflationary financing of economic development is that, in under-developed 
countries, it is very difficult to bring about capital formation through taxation 
and borrowings, because of the low level of per capita income in these countries. 
Thus, capital formation, through created money, constitutes a source of revenue 
to the Government. Hence it is advocated that deficit financing for capital 
foimation should not be condemned since it would break down the bottlenecks 
of inflation and bring about more production of consumer goods. 

A majority of economists hold the \hcw that inflation is inevitable in the 
proMSS of ewnomic development, for inflation would not be a very high price 
u *1 j .u resoruces. Thus, on the basis of above arguments, it is 

inflation^ fherc exists a postiive correlation between economic development and 

Another school of thought opines that inflation docs not stimulate 
eye opment but retards it. Prof. Milton Friedman is highly opposed to the 

financing. He is of the firm conviction that inflation is not 
Ac ainlcn development. To him. there is not much weight in 

Sfects^Pmf investment through its redistributive 

strument of capital formation depends largely on the degree to which rise in 
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prices is unforeseen and uncxpecled. When a lurlhcr rise is expected and seems 
certain, the velocity of circulation of money increases, savings gives place to 
dis-savings and inflation loses its capital power.” 

Again, inflation destroys the savings-habil, encourages speculation, 
demoralises production, breaks down public morale and has adverse soc-al and 
political consequences. A high degree of inflation drives out the resources and 
retards capital formation. Inflation also accentuates difficulties with respect to 
balance of payments position and might seriously affect the availability of 
foreign exchange for development purposes. 

We thus observe that the method of financing development throu^ 
inflation is too risky and dangerous. If this is pursued by maintaining the stability 
of money then it may work out nicely. In short, whether inflation promotes or 
retards development would depend upon whether inflation is steady or 
intermittent; expected or unexpected; of high or low degree etc. Inflation has 
various undesirable effects and, as far as possible, it should be tried with care 

and precaution. 

DEFLATION 


Fall in price level is good for the community so long as it does not lead to 
a fall in the level of production or employment. If prices fall from the level ol 
full employment, both income and employment will be affected adversely and 

this situation will be called as deflation. , . n .• 

While innalion implies excess demand over the available supply, Venation 
implies deficiency of demand to lift what is supplied. While '""f 
in Lney incomes, defiation stands for fall in money 

is a state of affairs in which every fall in prices adds to unemploymnent and tall 
in income of the factors of production in the country. 

Causes of Denation. There are four possible causes of deflation . 

{a) Definite policy to curb inflation, 

{b) Sudden increase in total production; 

(c) Rise in bank rate; and 

Unfavourable balances of payments. the 

In nrder to chcck the unprecedented rise in prices, sometimes the 
In order to checK i jj. ^ during or after the period 

Governpient of a country ^^opts a del.bcra p y g 

of inflation ^tav^^ Talrl.ionTby cancelling the inconvertible 

contracted either by surplus budgets which aim at reducing 

paper money in circulation. . P. decreasing the effective demand 

the disposable ° A no,her cause of deflafion is an excessive increase 

for money are also prepared. • i cervices without a proportionate 

in the total volume of commodities ^and^semce^^- 

increase in the supply o bv raising its bank rate and undertaking open 

creates deflationary in the market. Deflation may 

market operations under r ^le balance of payment position which 

i.’ .k -p- - 

quantities of gold held by the country concerned. 
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EfTects of Dellation. Deflation is just the reverse of inflation. It is good for 
some people and bad for others. During deflation consumers gain because with 
the decline in the prices they arc able to purchase more commodities and 
services with the same amount of money. For the same reason the wage-earners 
and fixed salary people also gain. The people who may really gain is known as 
the rentier class who get their income by way of fixed interests and rents. 

Deflation is caused by a shrinkage in the total effective demand as a result 
of fall in the quantity of money. It is characterised by falling prices and increasing 
unemployment. During this period there are great sufferings and miseries all 
round and millions of families arc thrown in the streets to make their living 
through begging. During depression period (1929-.13) in America 15 million 
people were unemployed. Millions paraded the streets looking for the work but 
the work was not available. Similar was the position in England and other 
countries. Unemployment is next only to war in the degree of human 
degradation. Unemployment increases the number of devils who could 
otherwise have served the society as respectable working citizens. 

Deflation implies contraction of business activities; men arc thrown out of 
jobs, plants lie idle and factories are closed because effective demand has gone 
down. Unemployment (due to deflationary policy) reduces productive 
efficiency, lowers the standard of living and ulflmately reduces the volume of 
production. Millions able-bodied men and women, instead of producing 
commodities in factories roam about helplessly and stand in queues before poor 
houses. Deflation thus means a great loss to national income. 

The poducers, the merchants and the speculators lose because the prices 
of their goods fall at a far greater rate than their costs. Due to falling prices they 
suffer financial losses every year. The farmers also suffer a heavy loss during 
deflation. The Government of the country finds itself in a very difficult position 
because it has to borrow money in order to finance relief measures. State 
revenues decline due to falling money incomes of the people and continuous 
unemployment. 

Methods of Control, Anti-deflationary measures arc the opposite of those 
used to check Inflation : 


(1) Monetary Policy. Monetary policy that aims at controlling deflation 
consists of using the bank rate, open market operations and other weapons of 
control available to the Central Bank of the country to raise the volume of credit 
ol wmmercial banks. This policy is known as "cheap money policy. ” The idea is 
to increase the volimie of credit and investment. But monetary policy is weak 

ecause mere creation of credit does not iiKrca.se investment. Businessmen due 
to uncertainty are not prepared to take risks. 

deflation is known as ^deficit 
f Government attempts to reduce the level of taxation so as to 
amount of purchasing power with the public. At the same lime 
increases Us expenditure on public works programmes like 

ho2 who'aiT ‘I'" Government will provide employment to 

those who are thrown out of employment in the country. The budget deficit 
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should be financed through borrowings from the banks. Fiscal policy is 
considered the most important policy for economic stabilization. The succes^ 
experiment of the ‘New Deaf (policy adopted during depression) tried in 
America furnishes a glaring example of how a country can pull itself out of 
depression. 

Other methods to control deflation include price support programme and , 
lowering of costs so as to bring about adjustment between price and cost of i 
production. These methods will increase the effective demand, encourage 
production and investment, mitigate unemployment and free the economy from 
the clutches of deflation. The best solution of deflation is to have a ready 
programme of public works to be implemented as and when unemployment 
makes its appearance. 

Choice between Inflation and Deflation. It may be thought that inflation 
and deflation are exact opposites but it is not so. They are not symmetriwl 
because inflation is a rise in prices without any increase in unemployment, while 
deflation is a fall in prices accompanied by increasing unemployment. 

Both inflation and deflation are necessary evils of the present day 
economic order and both are indicative of economic disequilibrium. They have 
some advantages within limits, but they arc harmful if go beyond that Inflation 
may be considered to be lesser of the two evils. Keynes thus stated, ^/njjauon u 
unjusi, deflation is inexpedient; of the two deflation is worse. ’ Inflation is unjust . 
and inequitable because it aggravates the inequalities m the J^tribution of 
wealth. Deflation is inexpedient because it is unmanageable -and does a lot o 


Inflation distorts the distribution of income between f 

leople in the country in such unjust manner that the 8“'" Deflation 

,oo^ but inflation does not reduce the real income of the 

,n the other hand, reduces national income through contraction of production 

nd increase in unemployment and it also "“P; of 

ommunity. Inflation is unjust and demoralising; ore^ling 

ambling .Deflation on the other hand, docs the maximum harm by increasing 

mS>:r^en. can be so bad as existence of f-*-- 

rarkers ready to work, but the whole system remaining idle. Inflation at least 

irovides employment to all factors in one way or the other. ^„.,„i 

Moreover inflation can be controlled to a large extent, it gets out of 
erv rarXInd thaf too because of the Government. But deflation, if ona 
tarted, infects so much pessimism into businessmen and bankers that it is high y 


fficult to control it. . jnnaiJnn 

It will be wrong to conclude that Lord Keynes was in favour of inflaliom 

)th inflation and deflation are evils and there is nothing to 

efwo. Nowhere has Keynes preferred inflatmn over 
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Questions 

1 What is Inflation ? Discuss its causes, effects and reincdies. 

2 Define the terms Inflation and Deflation. What are their causes . ^ 

3. What are the different kinds of Inflation ? How are they generated . 

Indicate briefly the remedies of Inflation. 

4 "Inflation is unjust and inequitable and Deflation is inexpedient. 
(Keynes). Amplify the statement and bring out Us implication. 

5. Distinguish between Inflation and Deflation. How are the different 

sections of the community affected by them ? 

6. What are the causes of Inflation ? Is it inevitable in the course ol 

economic development ? 

7. Critic^ly examine the concept of inflationary gap. 

8. Explain the concepts of demand-pull inflation and cost-push inflation. 
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Meaning, Importance and Limitations 




lotroductioD. The word Statistics seems to have been derived from 
the Latin word Status, or Italian word Statista or the German word 
Statistik or the French word Statistique, each of which means a political 
state. In the early years ‘statistics’ meant a collection of facts about 
the slate or the people in the state for administrative or political 
purposet. Due to this statistics was regarded as the science of 
statecrt^ or the science of kings. However, with the passage of time, the 
science of statistics has become very popular. Today statistics is not 
confined to the activities of the state but it embraces all types of 
activities. Its use has become so eAtensive that it is related with nearly 
every phase of human activity. 

Meaning and Defiaition of Statistics. Statistics has been defined by 

different writers in different manner at different times. It is because of 
the rapidly increasing utility - f statistics in every field. Broadly 
speaking, the word statistics has been defined in two senses namely. 

(A) Singular Sense 

(B) Plural Sense 


In a way both the definitions highlight the characteristics of 

statistics. Let us first understand the meaning of statistics in singular 
sense. ^ 

(A) SiatisUcs-Siogiilar Sense. In the singular sense statistics refers to 
various methods adopted for the collection, classification, prcscniuiion 
analysis and interpretaUon of data. Thus, the other meaumg of 
staiisucs IQ singular sense is statistical methods. Statistical mtibods 
range trom very elementary descriptive principles like totals, ratios 
percentages etc. (which may be understood by evervone) to those 
complicated raathemaUcal procedures like iotcrpolatibo. regrcssioii 
estimation etc. (which may be understood only by experts). The'lertn 
statistics ID this sense too has been defined differently by different 
writers. Some of the definitions are given below. S < 

“Statistics may be called the 

science of counting. 

rnll J hL restricts the scope of statistics to 

Ignores the methods relating to other 
important aspects of staustics such as classification, presentation 
analysis and interpretation of data. The other definitioS of stltistiw 
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given by .4 . Z,. is “Statistics may rightly be called the science of 

averages.” 


The defiaition given above is also not satisfactory because it again 
restricts the scope of statistics to only averages. Averages are only one 
metliod of making analysis of data. The other methods like dispersion, 
skewness, correlation, regression, interpolation etc. are not covered in 
this definition Again A.L\ Bowley savs, “Statistics is the science of the 
measurement of social organism, regarded as a whole in aU its manifest 
tations.” This definition is also not comprehensive because it restricts 
the scope of statistics to sociology i.e.^ man and his activities. It docs 
not cover physical, biological, astronomical etc. phenomenon within its 
definition. 

In the words of Boddington, “Statistics is the science of estimates 
and probabilities.” This definition is also unsatisfactory because 
estimates and probabilities arc only one part of the vast group of 
statistical methods. 

According to M.R. Spiegel, “Statistics is concerned with scientific 
methods for collecting, organising, summarising, presenting and 
analysing data, as well as drawing valid conclusions and making 
reasonable decisions on the basis of such analysis.” This definition is 
very comprehensive and covers the statistical methods-^om the first 
stage of collection of data to the final stage of making decisions. 
Moreover, it depicts the various phases of a statistical investigation. 

According of Seligman, “Statistics is the science which deals with 
the methods of collecting, classifying, presenting, comparing and 
interpreting numerical data collected to throw some light on any sphere 
of enquiry.” This definition by Scligman is also quite comprehensive 
and includes the various stages in any statistical investigation. 


The above two dehnitions by Spiegel and &ligman reveal the various 
types of statistical methods used in any statistical investigation. These 
aK also called the stages of statistical investigation as given below I.- 


1. Collection of Data 

2. Organisation of Data 

3. Presentation of Data 

4. Analysis of Data 

5. Interpretation of Data. 

Let us now study, in brief the meaning of each stage of statistical 

investigation. 

1 CoUection of Data. The first step in any statistical enquiry is 
rnl lection of relevant data. The data must be collected in a 
the by keeping in mind the objective of statistical enqui^ 
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primary sources or secondary sources. If the data is collected originaHy 
by the investigator himself for the purpose of the enquiry, then it is 
called Primary data. If the data is obtained from some published 
sources like newspapers, magazines, reports of government, enquiry 
commissions etc. it is said to be the secondary data. 


2. Organisation of Data. After the data has been collected, 
processing of data is needed. If the data is of secondary nature, it 
needs to be checked for adequacy, suitability, and. reliability. If the 
data is primary i.e., it has been collected originaliv by the investigator, 
then it needs organisation. The first step in organising a group of data 
is editing. The editor examines the data for omissions, irrelevant 
answers, gaps in coverage and inconsistenci^. After editing of data, 
there comes the stage of classification of data,# Under classification th^ 
data is arranged into certain classes or groups, according to some 
common characteristics possessed by the items contituting the data. 
But mere classification will not give us definite results. The last step in 
organisation tabulation of data. Under tabulation, the classified data 
are arranged in the form of rows and columns. Thus organisation 
makes data clear, understandable and highlights its important features. 


3. Presentation of Data. After the data have been collected and 
organised, the next step is its proper presentation. The available 
tabulated data can be presented in the form of Diagrams or Graphs 
It should be noted that tabulation is also one of the methods of presen- 
tation of data. Diagrams and Graphs aUract more attention as 
compared to data in a tabular form. They arh easy to understand and 
make comparisons between two or more groups of data very easy. 


collection, organisation and presenta- 
tion of data the next step in any statistical investigation is the analysis 
of data. The analysis of d^ta brings into light various hidden 
characteristics of the data. These characteristics relate to averaae 

values, extent of variability and skewness in the data, the degree and 
direction of relationship between two or more sets of data, estimation 
of values of depcrideDt variable with the given values of the independent 

I A large part of this book is devoted to study the various 
methods of knowing the characteristics of data. various 


5; Interpretation of Data. This is the final step in any statistical 

invcrtigatnm. The data is interpreted on the basis of the results of its 
analysis. The interpretation of data is a very difficult task and reouirca 
a high degree of skill, care and judgement. If data is not propirlv 

investigation may be lost. ^On the 
other hand. If results are properly interpreted, then correct decisions ^n 

Xuy be framed on the basis of sutisti?a° 

... statistics mean 

numerical data. It is m this sense lhat the public usually think o 

statistics. For exanipie, we come across sutements like the populatioi 

of India increased from 36*1 crores in 1951 to 68*38 croresin 1981 
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there were 935 females for 1000 males in India in 1981. The production, 
of foodgrains increased from 50 8 million tonnes in 1950-51 to 150 
million tonnes in 1985-86. India’s share in world exports was 0 45% 
in is87-88. The Gros?-s National Product at 1970-71 prices was 
Rs. 50824 crores in 1980-81 etc. Since the above st4tements contain 
figures so they are termed statistics or quantitative statements of facts. 
Prom practical point of view such numerical statements of facts are - 
easier to understand than the statements like ^'Population of India is 
increasing ; number of females is less than males in India ; India’s 
share in world exports is low and declining etc.” These statements 
are vague and meaningless as they are not supported by figures. 


It should be noted that statistics, in plural sense, are undoubtedly 
numerical statements of tacts but all numerical statements of facts are 
not termed statistics. For numerical statements to become statistics 
6om^ conditions must be fulfilled. Different statisticians have explained 
different conditions for numerical data to become statistics. Some of 
these are given below : 


According to Bowley, “Statistics are the numerical statements of 
facts in any department of enquiry placed in relation to each other. 

According to Yule and Kendall^ ‘‘By statistics we mean quantitative ^ 
data affected to a marked extent by multiplicity of causes. 

The above definitions are narrow as they confine the scope of 
statistics to only those facts and figures which are comparable and are 
affected by multiplicity of causes. However, the most ^mprehcnsiyc 
definition of statistics in plural sense has been given by Horace Secrisi, 


According to Horace Secrist, “By statistics we mean aggregates of 
facts, affected to a marked extent by multiplicity of causes. n«mericall^y 
expressed, enumerated or estimated according to reasonable standard ot 
accuracy, collected in a systematic manner, for a predetermine p p 
and placed in relation to each other. ’ 

The above definition is most comprehensive and ej^austive and 
hiehliehts certain characteristics which the numerical data should possess 
s^thLTtLy may be called statistics. The characteristics arc as follows . 

1 Statistics are Aggregates of Facts. Statistics is a study of 
* r aoareonte offacts. Single or uDconnectcd figures cannot be 
group or agg 8 . , ^ relating to birth, death, import, 

«oort" c does nTform s?a.fs.ics®but aggregates of egures relating to 
viriaWes would be called statistics as these aggregates can be 
these .^esrelatintito other variables. For example, if 

compared with figures relating lo o'oer ya then it will not be 

of say ten years is ^ income is rising or falling or remains 

case we can know e iocoje during the ten year 

‘e;^::rVhe»c^an7erincSL“;rTh«s. comparisons, analyse 
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and conclusions can be drawn only when the facts are stated in 
Aggregates. 

2. Affected by Molliplicity of Caases. Statistics are those aggregates 
of facts and figures which are influenced to a very great extent by a large 
number of causes. For example, statistics or data relating to prices is 
affected by many causes like demand, supply, money supply, quality of 
the product, prices of substitutes etc. Similarly, statistics relating to 
agricultural production are influenced by many causes like quality of 
seeds, use of fertilisers, fertility of land, weather conditions etc. In 
physical sciences it is possible to isolate the effect of various causes on 
any phenomenon. However, it is difficult to do so in social sciences 
because these causes are not mutually exclusive. Nevertheless, 
statisticians have developed advanced statistical techniques like 
multiple correlation, partial correlation etc. to study the role of indivi- 
dual causes on any phenomenon in social sciences also. 


3. Nuinerically Expressed. Statistics are only the numerical 
statements of facts. The qualitative expressions like honesty, friendship, 
good, bad, poor, old etc. do not constitute statistics. For example, the 
following statements are simply qualitative in nature and do not come 
within the perview of statistics. 

(0 India is a poor country. 

(/{) Ram and Sham are very good friends. 

(Hi) Mohan is a very honest man. 

(tV) Sohan’s father is very old. 

(v) The industrial production in India is not sufficient etc. 

On the other hand, the aggregates of facts relating *0 quantitative 
expressions like marks, age, height, weight of students, profits, sales, 
income, imports, exports etc. constitute statistics. 


4. Enumerated or Estimated. There are two ways in which we'ean 
collect data relating to any phenomenon. 

(]) Enumeration or counting 

(//) Estimation. v 


Enumeration is always accurate and precise. This method i 
generally employed when the scope of enquiry is not large. For examole 
if the enquiry relates to the average age of a commerce student in t 
college, then data about age can be actually collected from all th* 
commerce students of that college. On the other hand, if the scope o 

Dot possiblc to enumerate all the fact! 

and figures of enquiry. In .such a case estimates are made Foi 

cxatnple, suppose enquiry relates to the average age of a commcrcl 

student m India. Now scope of enquiry is very large We make use o 

sanipling techniques and estimate the average age of a commerci 

student m India. The estimated values will not be as precise an' 
accurate as the actual values. precise anc 


Reasonable Standard of Accuracy, 
differs from enquiry to enquiry and it depends 


The standard of accuracy 
on the purpose, nature 
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and scope of the Study. For example, while weighing gold a goldsmitli 
cannot ignore even l/lOth of a gram. On the other hand, while weighing 
bags of wheat one gram, ten grams or even hundred grams do not have 1 
any importance. Similarly, when heights of persons are being measured 1 
we have to be accurate even in inches. However, when distance betwe^ ] 
two cities is to be measured, we can ignore even some furlongs. It ii ^ 
always better to fix in advance the desired standard of accuracy. ^ 


6. Collected in a Systematic Mauner. The collection of data must 
be preceded by proper planning. It must be collected in a systematic 
manner. The data collected in a haphazard manner will lead to 
fallacious conclusions only. 


7 Collected for Predetermined Purpose. Before collecting 
numerical data the purpose or object of the enquiry must be predetcr^ 
mined. The knowledge of purpose helps the investigator to distinguisfl 
between relevant and irrelevant data. For example, if the enqui^ 

relates to the prices, then the purpose of this enquiry must be c early 
specified. In other words, it must be known whether enquiry relates to 
the construction of Wholesale Price Index or Retail Pnee Ind«^. 
Moreover, it must be known whether a consumer Price Index is to bo 
constructed or a General Index (for all classes of PeoP*^) to « 
constructed. The clear speciBcaUon 

investigator to choose the commodities for which informauon about ^ 
prices is to be gathered. 

8 Placed in Relation to Each Other. The 'phrase placed in relation 

toeach o^her’ implies that Tr exa'mo”, we ^ 

Comparison can be on the basis of time or p years This 

compare the ^°"bas“s“oni^^^^^ we can compare 

IS called <=°,“>P^"SOO on the basis or corresponding figures 

per capita income fifif « “f his is called comparison on the 

in other countries at a point ot lime u possible only if 

basis of space It should ^ income of a person 

the data are homogeneous, neierogcucuu* 

cannot be compared with bis weight. 

c ou <;tudv we find that the numerical statements of 

facts" wm ‘be Considered s.adstics -;f,when^.hey^possess various 

bur o// numericn/ ^ 

Statements of facts are not statistics. 

Modern statisticians have joine^d together _ -he two 

statistics i.e.. statical met o ^ ^ of principles applied m 

♦inastr Hpfine the science of statistics as o rwu/ j y j ./^crirvinF. 


they define the science ot s ta ^ - ^l^UmaUni recordiri, classifying. 


causes nf Statistics There is no denying the fact 

uia. sSlCn: "fng 'reasingly used in almost all the branches of 
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knowledge. In the absence of statistics and statistical methods most of 
our problems would have remained unsolved and our knowledge would 
have remained limited. Looking at the important role of statistics today 
it appears that Bowley was right when he said, knowledge of statis- 
tics is like a knowledge of foreign language or of algebra ; it may prove 
of use at any time under any circumstances/* The rapidly increasing 
importance of statistics everywhere is mainly due to the following causes 
or functions of statistics. 


(i) Statistics presents facts in a definite manner. The importance 
of statistics is because of the fact that it presents facts in a clear-cut and 
definite manner. There is no vagueness in statistics. The statements 
like population of India is increasing ; there is a lot of unemployment 
in India etc., have no relevance in statistics. It simplifies mass of 
figures. Statistics owes its importance to the fact that it condenses a 
mass of figures. Human mind is such that it can not remember large 
figures. Statistics solves this problem. Statistical methods like ratios, 
averages, percentages etc. are deployed for this purpose. 


(ii) Statistics facilitates comparison. Statistics are collected for 
comparison purposes. Without comparison they have no meaning at 
^1. Comparison is made on the basis of time or on the basis of place. 
Graphs ; diagrams ; ratios ; averages ; pecentages help in comparing the 
statistics of same kind collected at different times or for different places. 

(Hi) Statistics helps in formalating and testing the hypothesis. In 
pure as well as m social sciences various hypothesis are formulated and 
twted. For example, in medicine the effect of a new drug sav 
chloromycm can be tested for typhoid with the help of association of 
attributes. Likewise in economics and other social sciences various 

tested with the help of statistical 
techniques. The common examples are Law of Demand, Law of 
Maximum Staiisfaction etc. i.aw oi 


«f*tw**'*? ***^*u® measurement of oncertainties. With the 

dav Iffe **®***® Study of Relationships. In our day to 

day life we come across many variables which are related to each other 

exi^ some^rltionshTp 


(0 

(») 

(ii.) 

(iV) 

(y) 


u persons 

ages of husbands and ages of wives 

length and breadth of leaves of a tree 

amount of rainfall and production 

price and demand etc. / 


the 
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are only two variables, then the relationship between them is studied 
with the help of simple correlation. If the number of variables under 
consideration is more than two, then the techniques of partial 
correlation or multiple correlation can be used to study their relation- 
ship. 

(vi) Statistics helps in forecasting. With the help of statistical 
methods we can study the past behaviour of any phenomenon and make 
predictions about the future events. The techniques of extrapolation, 
regression are used for making predictions. 

(vii) Statistics enlarges human experience and knowledge. Statistics 
owes its importance to the fact that it helps in enlarging human 
knowledge. Without statistics, many fields of knowledge would have 
even remained closed to mankind. The greatest achievement of statistics 
in this regard in the 20ih century is the landing of space crafts and man 
on moon. 

Let us now study the role orimportance of statistics in different 
fields. 


1. Statistics and Economics. The relationship of economics with 

statistics dates back to 1690 when Sir Wilimm Petty h.s book 

- Political Arithmetic' and Gregory King tried to '** 

relating to population, occupation, taxes, “ n j 

shipping etc was available, but there was no liason 

Economic Theory. Classical Economists believed in the deductive logic 

and abstract method of reasoning. 


TO Mill H806 1873), a classical economist, admitted the advan- 

^o^; idv ca/e'd venhcation of the <<®^-‘;® 

the inductive science of statistics P commercial statistics 

could be developed into an exact =nce^o^iy 

weremorecomplete and precise^ of price studies and Index 

rm^^:"7e™ns’’h:rbVrn®c:iled the "Fa, her of indc. Numbers " 

"i ..^derived from statistics which will then be compared 


cfafJcfirc which Wl then DC Conipaii«J« 
of empirical laws ^ dedva.ion from them of new 

With kne^wn theoreti s r/^numyiv nnints out 


with known Economy points out 


scuu.i-a.j vw exoerience ” Now there are no two 

rpSr^tharinL'ti^n ‘al" dedftion are both necessary for the 


opinions that induction r’^nomics and statistics arc 

^rSinglel complete without the 
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Other. The use of statistics can be briefly classified ioto the following 
beads ; 


{/) Id the formulation of economic lavis. Statistics are most impor- 
tant tools in the making of economic laws. For example, Engels Law of 
Consumption was based on a detailed and systematic study of the family 
budget data. Pareto's famous Law of Distribution of Income was 
formulated by making an empirical study of income data of various 
countries at diflerent times. Similarly, Samuelson's Revealed Preference 
Theory was based on data relating to the actual behaviour of consumers 
in the market. 


(i/) ^ In the computation or estimation of national income. National 
income is an important indicator of the economic development of any 
country. It is computed with the help of statistical techniques. All the 
methods for the measurement of national income like Product method. 
Income method. Expenditure method rely heavily on statistics. The per 
capita income which is an index of economic growth is also, computed 
with the help of statistical techniques. 


{in) It helps in the study of economic problems. What to produce 
how to produce, and for whom to produce are the basic problems of an 
economy. The solution of these problems is based on statistical data 
about the requirements and available resources in the economy. 
Moreover, various economic problems like unemployment, rising prices 
balance of payments deficit, economic inequalities, population growth 
etc. can be studied with the help of statistics relating to them. 


(IV) It helps in the formulation of economic policies. All the 
^onomic policies are made with the aid of statistics. For example 
monetary policies are made on the basis of data relating to prices* 

supply of money, credit conditions etc. A fiscal policy is 
based on data relating to revenues and expenditure, borrowings^ deficit 
financing etc. Foreign trade policies are based on iXratfon abouJ 
imports, exports, exchange-rate, terms of trade, exchange r^eJves etc 

.argi^a “fixIrflTrS”'? .Ss 

relating to material and human resources For thf. Jk®'* 

,“;r ,xr 'l“ 

statist“k ■ “ cannot be made without 


func.io„s“ days“"'proper ^Tcution^of ** 

of data relating to’^tocial. economic ard o°Lr a%V/trofs, ‘a,' ^1''= 

future to make wXc themes 

collect data for various pur^sM ComSlte ^^''^rnment 

•ctivity within and out of the state is nsefw" to the stet^KrytroId 
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its programmes most effectively. It is, of course, not possible to get all 
information on all activities of the state. But basic data relating to- 
population, defence, national income, industrial and agricultural 
production, exports and imports, finance, commerce, prices, labour, 
communications, education etc. must be available adequately. The 
analysis of such data over a period of time depicts certain basic growth 
or decline. These changes are of utmost utility to government in 
planning its targets. For example, to check price rise, government has- 
to collect the data for all those factors which have a direct bearing on 
price line. Although data is used by various agencies, government in 
almost all countries is the biggest user and collector of statistical data. 

3. Statistics and Business. In the past, business organisations 
were small in size and it was localised. A businessman could succeed 
because of superior energy or sheer luck. With the increase in competi- 
tion, it has become relatively more essential that business decisions are 
based upon accurate analysis of facts rather than upon rules of thumb. 
Over the past couple of decades in the field of business and industrial 
management there has been an expanding development of a body of 
quantitative techniques and procedures whose purpose is to aid and 
improve managerial decision making. Ya-Lun-Chou describes the use 
of statistics in business as, “In business, statistics has already made 
radical changes in maintaining and improving output quality, in 
selecting and promoting personnel, in efficient use of material, in 
projecting long terra capital requirements and forecasting sales, in 
estimating consumers’ preferences and in various other phases of busi- 
ness research and management.*’ It is not ar exaggeration to say that 
today nearly every decision in business is made with the 
statistical data and statistical methods. One aspect of business which 

uses statistics is discussed below. 


Suppose we want to set up a plant, we ha.c to make a decision on 
its location and size. A decision on the locat.on and size fronp amongst 
various alternatives will depend on the collection and analysis of data 
on the availability and cost of land, labour, raw materials and man- 
power etc. Then we need data on local taxes and wage rates. Cost is 
also connected with scale of the plant. There has to be estimates eff 
cost connected with different scales of plants. Statistics is widely used 
in production planning, marketing, inventory control, quality control, 
personnel administration and all other aspects of business operation. 

4. Statistics and Society. Statistical methods and data are 
commonly used to analyse various problems which society , 

problems of drunkenness, crime, poverty, prostitution, thett, 
unemployment etc. are all studied by the social scientist with t e P 
of statistical tools. After the analysis, he can suggest the reme le 
these social evils. 


Education has some targets for the society. To 
problems relating to programmes, uses of funds the ^ 

of teachers, libraries, books, discipline and quality ofeducaUon and 
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research have to be studied. Statistical data relating to all these problems* 
has to be collected aod studied io order to reach rational decisions and 
different measures have to be taken in the light of study done with the 
data. 


For the proper selection of candidates for different posts, aptitude 
tests are to be formed and conducted. Most of these tests are purely 
statistical. 

In political sdence, statistical methods are used to ascertain public 
opinion on important social, political and economic issues. Statistical 
methods are widely used in Physics, Chemistry, Agriculture, Meteoro- 
logy aod Medical Science. 


5. Statistics and Investors. Statistical analysis helps the investors 
in selecting securities which are safe and which have the best prospects 
of yielding a good income and increase io price. Such analysis helps in 
buying and selling of securities. Capital investment in plant and 
equipment require long term forecasts about sales, prices etc. Among 
other things, the growth of population, income are anticipated for the 
long term planning and investment. 


6. Statistics and Banks. Banks have found it necessary to establish 
research departments for the purpose of gathering and analysing infor- 
mation on its operations and general economic coodiiions. The 
operations of banks are dependent most on the general condition of the 
economy. Its reserves and funds are influenced by the business condilioo. 
While appraising the credit worthiness of the borrowers, various- 
coQsiderations are examined by the bank. The liquidity and profitability 

° k 1 consideration for fixing the repayment 

schedule. For all this, we need quantitative techniques which are all 
statistical, ^ 

- , I®s“Tance. Statistics are extensively used in the 

nela of insurance. Actual statistics are needed for the insurance 

Dusiness. For morality experience mortality tables are made and rates 

ff fixed. All these tables are made with the help of 

statistical theory of probability. ^ 


flkn f; Acconnting, Auditing. StaOstical methods are used 

ture invMt auditing. Statistical data on income, expendi- 

wm’Di'laHon and saving etc. are used for the 

the v^a ue Accounts which provide information on 

formation orernnnm!®*'^*^* economy and are used for the 

dividend helns in Pohcies. The relationship between profits and 
on aslete and liLhm,- of dividend for the future. The data 

the finant^l^Midte if/’ '*Pe“diture are helpful to know 

SLncialratiorandnfh a number of 

nnancial ratios and other rauos are based on statistical methods which 
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help them in averaging them over a period of time. Most of the 
accounting and financial calculations are based on statistical formulae. 

Another use of statistics is in the area of inflation accounting 
which consists of reevaluating the accounting records based on historical 
costs of assests after adjusting for the changes in the purchasing power 
of money. For this we use price index numbers and price deflators. 

In Auditing, sampling techniques of statistics are used widely for 
test checking. It is not possible to check huge volume of business 
transactions because of the constraint of time and cost involved m it. 
By sampling audit a sample of transactions or items is checked and 
inference is drawn about the whole lot. 

9 Statistics and Medical Sciences. In jnedical sciences stati^stics 
relating to incidence of disease, body temperature, pulse rate, blood 
pressure etc. are needed from time to time. Moreover, the relative 

effectiveness of different drugs needs 

data relating to the performance of each drug on different pa le t 
collected 

10 Statistics io Defence and War. StatUtics 0^“^ “f 

importance in defence and war. As a ma ancient times 

with respect to eacl;i force, the amount of weapons etc. 

We can conclude our discussion by has 

“inrd ‘tL 

point” 

.... r There is no doubt that statistics is 

Limitations of Stat«^ Th every field. But it 

growing in ' should be aware of these so that the 

has Its own limitations. eraohasised. According to 

expectations about its ^ regarded as an instrument of research of 

//ew/io/me, “statistics must b ® which are not possible to 

su^aernetd our careful attention.” Some of the 

major limitations are discussed below . 

statistics is a science do not apply to the qualitative 

only It means that statis ca . ^^ics like honesty, integnty. 
statements of facts or etc Thus, qualitative statements 

friendship, love, greatness, Whatma Gandhi was a great 

like “Population of “ rf 

social reformer : qualitative characteristics like 

Kn^ltS-y e^c°rr:i;di"pressed in numerica. .ernrs and 

given statistical treatment. 
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2. Statistics does not study individuals. We kno'v that statistics is 
a science which deals with the aggregates of facts. It is, therefore, 
suited only to those problems where group characteristics are desired to 
be studied. The statistical techniques do not prove useful where 
knowledge about individual cases is required. For example, with the 
help of statistics we can know about the average marks of a group of 
students in a class. Now if it is required to know the marks of^'oy 
student say x, then statistics is not helpful. Moreover, statistics can 
not help in making a study of changes in individual cases. For example, 
national income statistics would not show how the income of different 
persons has been affected by its rise or fall, who have become rich and 
who have become poorer. The statistics will only show whether the 
nation, as a whole, has grown richer or poorer. 

3. Statistical results are true only on an average. Statistical laws 

are not exact laws like laws of mathematics and physics. They are 
derived by taking a majority of cases and are not true for every indi- 
vidual. They are true only on an average. According to Connor, “An 
exact law, when correctly formulated, is held to be true of every 
individual case coming under its jurisdiction, whereas a statistical law 
IS only held to be true on the average, or in the loDgrun.“ For 
example, when we say that average score of a group of students is 60 
It does not mean that all the students ' get 60 marks only. There may 
be many students getting more than 60 marks and many students may 
be getting less than 60 marks. It is quite possible that no studeni gets 
exact 60 marks but even then average score is 60 To take another 
example, we know thatt^e probability of getting a head when a coin 
is tossed IS 0*5. It does not mean that if we throw a coin 10 times 
we shall get he^ exactly 5 times. We may get any number of heads 
'/no? tJ? (average value) to get 50% heads and 


cfoH-ol' r^vea/ the entire story. With the help of 

study the characteristics of available data 

WP ran relating to marks of students then 

ayerage marks, variability in marks, skewness etc. More- 

^terpolate and extrapolate about marks by using statistical 
i^e -Thv techniques can not aoswef the%uS 

n^f o getting very less marks, why all the stuVnls do 

likines of questions require information about the 


5. Statistics are based 
in which any problem can 
(«) Sample study. In the 
j>opulatioD is studied. It is 
So we make use of sample 
arc selected and the results 


on sample study. There are two methods 
be studied. These are (i) Census study 
census study each and every unit of the 
not possible if scope of the enquiry is large, 
stody. Under It a few units of population 
of their analysis are used to describe the 
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features of entire population. Now if the sample is not properly taken 
or if investigator is biased then results of sample study will be wrong. 
It may lead to wrong conclusions also. 

6 Statistics can be misused. The greatest limitation of statistic 
is that they are liable to be mishandled and misused. StaUstical methods 
are the most dangerous tools in the hands of inexperts. Misuse of 
statistics is due to the fact that the figures are innocent and do not 
bear on their face the mark of their quality. They can be distorted, 
manipulated or moulded by persons with selfish motives. So with i^e 
help of statistics they can either prove or disprove /“yth'og- 
reasons and examples of misuse of staUstics are discussed m detail under 

the heading Distrust of Statistics. 


Distrust or Misose of Statlstk*. By distrust of statistics we mean 
the lack of confidence in statistical statements and 
Despite the fact that statistics is being used in almost all J^^^cipli 
and ID almost all the activities, still there is 

This has given rise to a number of expressions which tend o impair tte 
reputation of staUstics. The following statements are quite commonly 

nsed : 


(i) An ounce of truth can produce tons of statistics. 


(») 

m 

(IV) 

(V) 

(Vi) 

(vii) 


Figures do not lie, liars figure. 

Statistics can prove anything. 

Statistics arc lies of the first order. 

Statistics are like clay of which one can make either a God 
or a devil as one likes. 

Statistics cannot prove anything but can be made to prove 

TheTear?three kinds of lies-li«. damned lies and statistics, 
wicked in the order of their naming. 

.u Kr.,,* Qfafements we find that there are two different 

• (Tit cannot prove anything (if) it can prove 

opinions ab^t statisti U i ^ argue that statistics cannot be 

t£“'o. rf buS' V. .,,5 ,b. P.™. -h. « 

to serve their own interests. 

Th.ri- U no denving the fact that statistical methods arc only twls 

.hicrcVn'ie e» rntols^croTe 

inexperienced nntramed ^rsons «.e 

wrong results. SutistiOTl tools j themselves. Of course, 

with their use of“n inexperienced person, then the 

when these tools fall in ^^cds ol a P ^ .‘Sialislla 

<feyjcic/.c,«. 
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A few interesting examples can be given to illustrate- the- * 
We all fcaow that medicines are meant for curiig people 
wrong medicine is taken or a wrong dose of the medicine ^ tit. ® 

the person may die. Now medicin® cannot be 

Similarly, we know that a knife is used for cutting veKtahles v 

fipgaf «'>th a knife, then we canfot bUme L 
for this. Actually the fault lies with the person who kent^L r 
a place so that a child could get it These^ examines m at 

If statistical methods are misused then the scienre of statiJ ic 
be blamed for this misuse. ^t^ieoce ot statistics cannot 

Various Examples of Misuse of Statistics. 

they pass the°*«rraina"i'o'‘m On'^X^ other ^hLd"'^ students and 

college, out of 100 students 90 pass the examinlon’n reputed 

above It was concluded that level of edncMi«n*^° u basis of 

academy due to its 100 percent result as cnmnj a'*, ® Private 

well reputed college. This coLirsl^;!, is Irou^ 

Pumb^er j? !n f^gy^S'^th^in"^^ 

Th that it is safer to ^rive in"fog" 

It is because in foggy weather fiJst’of aVi t^e^rfis n statistics. 

per montMo Rsl'soO per“month**rhe from Rs 1 00 

Rs*^?0n”f‘’°B’“xo°““’- N°'V a report ThTuhelar'r'^"’'' '''® salary 

Rs. 100 to Rs. 3000 per month is dece^e. '■™“ 

of two student^A tndB°"''’® “te known about the performance 

Tests i«* ^ 

A-s score 80% 70% 60V 30 V Average score 

e 30% 6oi foi ««% 

»ance"of A anrs.tnThe whoirwas JLmf Th-''“''"'' P^tfor- 

S:?rn gl-; :Sin; ^hTg'a^ 

toa'Si 'vaccina^tion "ifuLVsr Is'sf 

drfe"^° g^tink die before 

-f people Who «>noM&d'r Ufo%\Ty^^ f=au1^S' 'mSf; 

V years are qqi known. 

/ 
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7. Id a report it was stated that the number of deaths in a village 
dispensary was 100 in one year while the number was 600 for PGI. 
Therefore, it was concluded that the treatment in a village dispensary 
is better than the treatment in PGI. 


The above statement is also incorrect because normally serious 
cases are taken to PGI for treatment whose, chance of survival is less. 

8. In a report about car accidents it was stated that the number 
of rich people dying in car accidents is more than the number of poor 
people dying in car accidents. Therefore, it was concluded that rich 

people are bad drivers. 

This statement is also wrong because only rich people can a^rd 
cars and derive them. Since poor people do not have cars, their 
chances of death in car accidents are also less. 

Reasons for the Misuse of Statistics. The distruct of statistics can 
be due to the following reasons : 


1. Changing Definition. A slight alteration in the definition may 
change the results of the enquiry. For example, the 1951 census 
out that working woman constitute 25% of total women i" The 

1961 census came out with the Pgure of 28%. 
conclude that the working women force has 

sample are wrong then results of the e q y ^ 3 player, 

example, suppose an enquiry included in the sample and average 
Now If all the we.ghtli ters are mclude^^ 

weight IS found to ds it cannot be concluded that the 

study will be wrong. In o^^er words, u cannoi uc 

average weight of a player is I It) K.g. 

3 Inappropriate wWcriannor be com pareT^ For 

obtained by comparing st . f neoDle dying in houses after 

example, it is observed that ^number of pe^ople 

accidents are less than to house after accident, theft 

?nT:o^:,rn‘irw;:^l‘°l't u b^-se our comparison is wrong. ^ 

4. Mistnterpretation of i. quit® 

observe a large but there exists a hig^ 

Seree of correlatjon between ‘hem. F^nr we^ 

Ta sfud; orslufntt it warS^a. there 

"'afks^ttuX'thVe'' do« nf. Ix^sl any reia.ionship .between U.«c 
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I two variables. Now if we conclude that the performance of student 
can improve with an increase in size of shoe, then this conclusion will 
be wrong. 

5. Inadequate Sample. Statistical data may lead to misleading 
' conclusion if they are based on a very small number of items For 
example, if we want to know about the performance of students and 
select only two students from a college, then our conclusion based on 
^his sample will be misleading It is due to the fact that the sample 
^s inadequate and unrepresentative. To take another example, suppose 
we are to decide about the strength of two teams. Now, on the basis 
of the result of only one match we cannot decide which team is better 
than other. If we do so, then results are likely to be wrong. 

From the above discussion we find that statistics is a tool which 
' has to be handled with care. Its limitations must be kept in mind while 
using it. Id the end we can conclude the discussion with the remarks 
of W. I. King, **Sci'ence of Statistic^ is a useful servant but only of great 
value to those who understand its proper use.'' 

QUESTIONS 

1. Define statistics and discuss its importance. 

2. ‘Statistics is the science of averages', Do you agree with this 
view ? If not, give reasons and suggest a proper definition of statistics. 

. 3. Explain and illustrate the use of statistics in economics and 

, planning. 

4. ‘‘Statistical methods are most dangerous tools in the hands of 
inexperts*'. Elucidate. 

5. “Statistics are numerical statements of facts, but all numerical 
statements are not statistics'*. Comment. 

6. Define statistics. What are its limitations ? Can it be misused ? 

7. What arc the important functions of statistics ? What are its 
limitations ? 

8. Discuss in detail the importance of statistics with special 
reference to economics and business. 


2 

Collection of Data 


1 

ItitrodocHoo. By definition statistics is concerned with the coUeo* 
tioD, classification, presentation, analysis and interpretation of nu* 
merical data. Collected data, therefore, provides the basic raw material 
from which analysis is made, principles are formulated and conclusion! 
are drawn. The collectioo of data is the first and most important 
stage in any statistical investigation. The collection of data is the 
foundation on which the entire superstructure of analysis and inter- 
pretation is to be raised. If the collected data is accurate, then correct 
conclusions can be made. If, on the other hand, the collected data 
is inaccurate, then the results of the statistical study will also be in- 

accura'te. 

Preliminaries to the Collection of Data. It should be kept in mind 
that the task of collecting data is not easy. It entails various diflScul- 
tics and hardships. Certain preliminary issues must be decided before 
undertaking the work of collection of data. In other words, the 1 
actual collection of date must be preceded by a well thought out plan. \ 
In planning a statistical enquiry the following points need a careful 

consideration : 

1 . Purpose of Enquiry 

2. Scope of Enquiry 

3. Sources of Information 

4. Type of Enquiry ^ . 

5. Determination of StaUstical UniU 

6. Degree of Accuracy. 

Let us now dissuss each one of these in detail. 

1. Purpose of Enquiry. Before conducting any enquiry the in- 
vesti^tor must have a clear idea about the purpose of enquiry. The 
purpose of enquiry will help in deterniining the scope of the enquiry, 
the sources of data, the type of enquiry, the degree of accuracy and a 
lot of other matters. If the purpose of enquiry is known, then relevant J 
data can be collected. Failure to define clearly the purpose can Iteo 
only to misunderstanding and confusion. It will result in the collectton 
of irrelevant data which will mean nothing but the wastage of time, 

money and energy. 

2. Scope of Eoquiry. After clearly defining the purpoic, the 
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next important requirement is to define the scope of the enquiry. By 
scope we mean the coverage of the enquiry with respect to the geogra- 
phical limits^ time and the number of items to be covered. The clear 
knowledge of these things helps in conducting the enquiry with less 
cost and less period of time. For example, suppose industrial 
relations are to be studied. The investigator must know the geogra- 
phiwl area— whether enquiry relates to a particular state or whole of 
•,^dia. Similarly, whether data is to be collected for the previous year 
/ or last ten years. In the same way it should be decided whether in- 
l(j formation is to be collected for a particular industry or all the 
industries. The scope of the enquiry generally depends on three factors 

^ (0 Object of the enquiry, (i7) Availability of Time, and (Hi) Availabi- 
jjj lity of resources. 

ui 3. Source of Information. Once the object and scope of the 

IM eij^iry have been laid down, the investigator has to decide about the 

S' sources from where data should be collected. Data can be collected 
a from two sources. 

(() Primary sources 
(li) Secondary sources. 


sA 

be 

D. 

Ill 


If the data are collected originally by the investigator for the given 
enquiry, then it is said to be primary data. If, on the other hand 
investigator makes use of data which had been earlier collected by 
aomeone cl^ then it is called secondary data. Such data are gcnci^ 
ally obtained from newspa^rs.journals, reports of companies, govem- 
ment publications etc. Pnmary data is preferred to secondary data. 
The choice of source of information depends on the purpose, scope of 

enquliy’ resources and the agency conducting 

E*iqariy, After the objective and scope and source 
of the enquiry 18 clear, we have to decide what type of enqui^ is to bS 
conducted. If we want to study the total emnlovmAnf ® 

the type will be that of complete enumeration. If wc want to'^dv 

the yield per acre, we may prefer sample study It also definH« 
the institution which is collecting data Tf 

collecting data, jt will have no diffilulty. if ^ institi?t?n°^^*J® 

university or other private research oreiniMtion thl 
will become little difficult. If the dat?ia to Ka collection 
„ dual for his own research, the data if ^ f 

n other factors which affect the type of e^qui?y fuKV. 

5 How the data is to be colle J U the dam is 

id different types of problems. Iii case of second^ 

and units arc fixed. But if the data is iV*® definitions 

according to our needs. We have to demde ilhleh r 
are going to do. The varioua**?^:^;^^^^^ 


Dti 


tH 


(n) 

(fi) 


•Census or sample-. 

“-rq)ctitive^ 



20 


STATISTICS 


(c) Direct or indirect 
{d) Open or confidential. 

(j) Census or Sample. In census enquiry all units in the popula* 
tion are taken into account, whereas in sample enquiry only a few 
units are selected from the population and it is from these units that 
data is collected. Whether the enquiry should be based on census 
data or sample data, it depends upon the object, scope, accuracy 
required, resources and time available with the Investigator. In soni^ 
dases census may be better enquiry while in other sample enquiry id 
desirable. 

(b) Original or Repetitive. The enquiry being made for the firrt 
time is original enquiry and if it is made regularly then it is called rep* 
etitive. For the original ennuiry plan of enquiry is to be made separate* 
ly, whereas in the case of repetitive enquiry, the plan is already known, 
but some modifications are made to suit the present requircmen . 
While doing modifications, care should be taken that thwe is not . 
change in the meaning of any concept or definition of the terms us 

earlier. 

(c) Direct or Indirect Enquiry. By direct enquiry, we piean the 

conducting of enquiry directly by approaching individual units wmeo 
have been selected for data collection. This type of enquiry is P 
ble only when the data can be numerically expressed or it is 
tive in nature. But sometimes the enquiry is to be made 
facts which cannot be measured in quantitative *hei/ 

students in a class is measurable directly in feet and i c 

intelligence cannot be quantitatively ascertained. In 

reliance may have to be placed on indirect 

for example, the marks obtained at a certain examination on inieiii 
gence tests etc. 

(d) Open or Confldenti.l. In an open enquiof the 

data, keep this confidential. The enquiry which is not confidential 
an open enquiry. 
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etc.) ; number of employees (unit is an employee). The following arcr 
^ the main requirements which a statistical unit should possess : 

(i) Unit should be appropriate to the enquiry ; 
ca («) Unit should be stable i.e., there should be no change in its 
m definition. 

(Hi) Unit should be specific and unmistakable i e., it should be 
ifJ^iinterpreted in a similar way by different persons. 

(iv) The definition of the unit should be simple* clear and concise. 

Types of Statistical Units. There ere two types of statistical units, 
(i) Units of collection 
(if) Units of analysis and interpretation. 

(i) Units of Collection, These are the units in terms of which data 
are collected. These can be counted or measured. Counted in the 
case of physical items and measured in the case of qualitative attributes. 
The units of collection can be divided into two categories (a) simple 
units : (b) composite or complex units. 

A simple unit describes only a single characteristics like wage, 
height, weight, distance etc. Examples of such units arc rupees, hours! 
kilometers, kilograms etc. Such units are commonly used and are not 


(1 
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A composite unit is more complex and consists of a combination 
aa of two or more simple units. A simple unit with only one qualifying 
I word IS called a compound unit. For example, skilled worker, man- 
tcl hours^ kilowatt hour^ mootbly wages^ educated unemployed etc, 

and/zir^rprewr/on. These are the units in 
j, terms of which statistical data are ultimately analysed and interpreted. 

^ Such units facilitate comparison between different sets of data with 
an®d^ cteffiSts*!*^ '*'**”® ““*** *°clude rates, ratios, p^centagea 

j , f of Accuracy. Another important step before collecting 

^ data IS to decide about the degree of accuracy that is to be observed in 

the collection of statistical material. 100% accuracy is not possible S 

reason- 

differs from enquiry to enqui^r For «amnU “ 


3 

'i 


a few grams may not have an^vaTue VimTirr ^ -f measuring wheat 
length of cloth for a shirt, a difference of few measuring the 

But ffwc are measuring the dSc?be^^^^^^^ significant. 

Jammu a difference of few meu* 
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From the above discussion we find that some preliminary steps 
must he taken before starting the job of actual collection of data. 
These jjreliminary steps help any investigator to collect relevant, relia- 
ble, appropriate and useful data. 


Sources of Data. 


Statistics can be classified as primary data and secondary data. 
The ‘primary data’ refers to that data which the investigator produccsj: 
himself for the purpose of enquiry in hand. For example, if it is* 
dcsUed to conduct an enquiry about the wages of workers m a certam 
mill In Bombay and data pertaining to this enquiry are collected by 
the investigator from the workers, then such data would be termed as 

Primary data. ^ , 

The term secondary data, on the other band, refers to statistical 
data which docs not originate from the investigator himself but » 
obtainedtom 'ome one llse-s records. Thus if instead of obta.njog 

data from the workers investigator gets data from 

mill or trade union office then data will be termed as secondary data. 
l“ other words? when primary data is utilised for any other purpose o 
for the same purpose at some subsequent enquiry, it is termed 

secondary data. 


Dlfierence Between Primary and Secondary Data. 


xk* MJfrVr/'ncp between primary and secondary data is largely 

?,^r°ationr arc^rimary to the census department ^-rnment 

India but secondary ‘0/®’’*°°® nwoMe But it may be important 

available or it is too j available in the form in which 

with secondary data « defect. ,thc object and the 

metbodolog"; ottbe inTtial enquiry must be ascertained^^ 
usefulness, ^be uHlisatmo o He’has to examine carefully 

{i°e"lsrdata‘ffi" out whether it is usable in its present form 
or not. 


Choice Between Primary and Secondary Data - 

It is for the j“;®;';8/,‘°ondary‘^dala'su^^^^^^^ ""^bis deci|UO»t 

- decision is not a casual dccisioOe 


whether ^eed This decision is not a < 


(0 

( 2 ) 

(3) 

(4) 

(5) 


Objective and scope of enquiry 

AvaUabilityoftimc . 

Financial resources of the project 


Degree of Accuracy 
Stati/s^f Investigator. 
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He decides in the light of these considerations, which form of data 
primary or secondary will be suitable for his enquiry. He may also 
think that combination of primary and secondary data will be useful 
in the case of any particular ibvestigations. Now we shall discuss 
the methods of collecting primary data. These are as follows : 


ti Methods of Collecting Primary Data. 

1. Direct Personal Investigation 


r 


2 . 

3. 

4. 

5. 


Indirect Investigation 
Schedules through Investigators 
Questionnaires by Post 
By Local Agents. 

.. Direct Personal Investigation. Under this method the investi- 
gator has to personally contact the sources of information. The 
investigator asks them questions pertaining to the survey and collects 
the desired information. This method of data collection is employed 
where the field of enquiry is small and the need for accuracy is very 
high. 


1 . 


I 


The success of this method depends largely, among other things, 
upon the personal qualities of the investigator — his tact, diplomacy, 
efficiency, and capability of understanding the psychological and 
instinctive reactions of those whom he is interviewing. He must be 
^(jf^^cooversant with the local conditions such as customs, traditions, 
'language and the method of people’s living. It is better if he belongs 
to the same area. He should put simple questions and try to get 
^ precise and accurate answers. 

fd Merits : 


til 

ol 

jlfl 

HI 

it 
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(1) This method generally gets higher degree of response from the 
respondents. 


Investigator can clear all doubt and errors on the spot itself. 
The information is more accurate. 


(3) Various kinds of supplementary information can be collected. 

(4) No delay occurs in this method to get information. 
f5) T^c possibility of communication according to the 

method*"^ literacy of the informants is more under this 

(6) If an imformant is sensitive to a particular question there is 
V jevery possibility of non-response. A tactful investigator afte? 

get his response in an indirect man- 

Dcr D6CAUSC of pcrsoo&l interview 


Demerits. 


of iniVstiJadlnk smi!l?“‘‘“^ i“vestigation where area 

overvlstar^?“"^’“*® and are spread 
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(3) The quality of an investigator counts much. An untrained 
investigator may not do justice to the enquiry. 

(4) The personal bias of the investigator can come ioconsciously 
into this method. 

(5) More time is needed for this method. 

Suitability. This method is more suitable for intensive rather than 
extensive held surveys. It is also recommended where desired degree 
of accuracy is very high and the investigator has available time and 
resourc^. 


2. Indirect Investigation. When direct personal investigation 
cannot be used either on account of the complexity of the fieid of 
enquiry or on account of the reluctance of informants to supply needed 
information an indirect oral investigation is conducted. In this 
method the investigator selects certain sources which are connected 
with information directly or indirectly. For example, information 
about the activities of students can be collected from their friends, 
teachers, parents etc. The investigator interviews the witnesses who 
are in possession of information about the direct source. This method 
is generally adopted by the Enquiry Committees or Commissions 
appointed by the government from time to time. This method is also^ 
followed by police and other investigating agencies for getting clues 
about thefts or murder from third parties. 

This method is very popular in practice. Its success depends upon 
the character of the oersons who are interviewed and the ability of the 
investigators. Views of a large number of witnesses should be collected 
to judge the real situation. 


Merits. 

1 . With the help of this method a wide area can be covered. 

2. This method leads to saving of time, money and labour. 

3. Views and suggestions of experts and specialists can be 

obtained. • j j 

4. This method is useful where secret information is required and 

informants are reluctant to supply the relevant information 

Demerits. 

1. This method depends upon the type of persons who are inter- b 
rogated. It is applicable only if the witnesses are literate and honest. 

If witnesses are illiterate, indifferent or unwilling the data callecteo 
by this method will be inadequate and erroucous. 

2. If the investigators are not trained and biased, then correct 
information cannot be collected. 

Suitability. This method is suitable where field of enquiry is large 
and actual informants arc reluctant to supply the information. 

3. Schedules through Investigators. Under this method a list of 
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questions pertaining to the enquiry is framed. This is known as a 
Questionnaire. The difference between a questionnaire and a schedule 
is that a questionnaire is answered by the respondent himself in his 
own hand writing while a schedule is filled by the investigators in face 
to face situation with the respondents. 

In this method the investigators go to the informants personally 
with the schedule, ask them questions written in the schedule and 
record their replies. The success of this method also depends upon the 
ability, tact, diplomacy and eCBcicncy of the investigator. He should 
be clear about the purpose and scope of enquiry. Similarly, he 
should be aware of the local conditions and should know local language 
also. 

Merits. 

• 1. This method of collecting data can be useu even in those cases 
where informants are illiterate. 

2. The problem of non-response is eliminated to a great extent. 

3. This technique is useful in extensive enquiries and relevant 
data can be collected. 

4. The accuracy of statements can be checked by some intelligent 
cross-questioning by the investigator. 

Demerits. 


1. The method is costly as it requires well trained, experienced 
and unbiased investigators. 

2. If the investigators are untrained, careless and biased, then 
relevant data cannot be collected. 

3. It is a time consuming method. 


is suitable where scope of enquiry is 
accuracy is desired and informants are illiterate. 
This method IS generally used by big business houses, research in- 
stitutions and even by government for conducting population census. 

4. Questionnaires by Post. In this method a questionnaire is 
prepared bped upon the problem under consideration Then the 
questionnaire IS sent by post to the persons from whom information U 
required. The informants are requested to fill various oJj 

return the questionnaire by post A coverino columns and 

be ^^nt Zng with. 

objective type quesitens are made with four or five"tuer^*ative 
to each question. The informants will haw. .alternative answers 

mark) the answer of theiJ ehoSe o^J^! have to indicate (by a tick 
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Merits. 

t. This method is less expensive. 

2. A large field of enquiry can be easily covered. 

3. All types of informants can be covered. 

4. The bias of investigator can be eliminated because of the direct 
link with informants. 


Demerits. 

1. This method is suitable only for literate informants. 

2. Questions in the. questionnaire may convey different meanings 
to different persons which may make the results unreliable. 

3. There can be delay in response. 

4. There is a problem of non-response because many people may 
fail to respond. 

Suitability. This method is suitable where informant are spread 
over a wide area, they are literate and are ready to co-operate. 

5. By Local Agents. In this method local agents (commonly 
called correspondents) are appointed by the investigator in different 
parts of the area under study. These correspondents submit their 
reports periodically to central or head office This method is employed 
when tuere is the need for regular data from a large area. This 
technique of data collection is generally employed by newspapers or 
periodical agencies and various departments of government which 
need .regular information from a very wide area. The accuracy and 
reliability of the collected data depends upo the ability, efficiency* 
knowledge of the correspondents. Therefor» they must be given 
proper training before giving them the task oi < ita collection. 

Merits. 

1. A wide field of investigation can be covered. 

2. It is less expensive and saves time also. 

3. Approximate results become easily available. 


Demerits. 

1. The data supplied may not be reliable because of the bias of 

the correspondents. . 

2 The data of different correspondents may not be comparable 
because of difference in their area and techniques of data collection. 

Suitability. This method is suitable when information is required 
at regular invervals from a very wide area. 

From the above discussion we find that different 
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resources, the degree of accuracy desired and the agency conducting 
the enquiry. 

Collection of Secondary Data. Secondary data are not originally 
collected, but these are compiled from data collected by some other 
agency. In fact much statistical analysis is based on secondary data. 
The difference between primary and secondary data is a matter of 
degree only. The same set of data may be primary in the hands of 
one agency and secondary in the bands of other agency. For example, 
^e data relating to population — birth rate, death rate, sex ratio etc. 
is primary in the hands of agency which actually collects the informa- 
tion. But if this data is used for the purposes of research, then it is 
said to be secondary d^ta. 

Sources of Secondary Data. The sources of secondary data can 
be broadly classified under two heads : 

(A) Published Sources 

(B) Unpublished Sources. 

(A) Published Sources. There are a large nuifiber of national 
and international agencies which collect statistical data regarding 
prices, unemployment, production, imports, exports, foreign exchange, 
terms of trade, exchange rate, foreign debt etc. and publish their 
findings in statistical reports regularly. These publications are most 

important sources of secondary data. Some of these published sources 
are as given below : 


of Central Government like Monthly 
Abstract of Statistics ; Annual Survey of Industries. Several Reviews ; 

National Income Statistics ; Economic Survey : Indian Population 
Bulletin etc. 

0‘i) Reports of Departments in State and Central Government like 

c Department ; Railways ; Post and Telegraphs : 

Central Excise Commissioner’s reports etc. cgiapus . 

xh of Semi-Government Statistical Organisations like 

The Reserve Bank ofindia; The Institute of Foreign Trade etc 

Tnctin!?A Institutions like Indian Statistical 

Council of Agricultural Research ; Indian Standards Institute etc. 
tntP nf of Commercial and Financial Institutions like Insti- 
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(viVi) Publications of Political Parties. 


(ijc) Publications of International bodies MktllAF ; IBRD; UNC- 
TAD ; IDA ; ADB ; U.N.O. etc. 

(B) Unpublished Sources. All statistical material is not always 
published. Statistical data may also be available in unpublished or 
manuscript form. For example, information contained in the official 
records and files of the government and private offices, studies made 
by research institutions and scholars can be important sources of 
secondary data. 

Suitability and Adequacy of Secondary Data. 


Primary data, we know is expensive and time consuming. Although 
primary data is more accurate, but its use is limited. Sometimes 
researcher is obliged to use the data which already exists. We should 
have careful scrutiny of published data before use for its suitability, 
accuracy and adequacy. According to Bowley, it is never safe to 
take published data at its face value without knowing its nature and 

limitations. 


Before using the data from secondary source, the user must satisfy 

himselfthat data available are suitable for the present enquiry. The 
nature and scope of present enquiry must be compared with the 
original enquiry from which data arc evolved. 

Again it is essential for the user to know as to how far ibe avaU- 

able dfta are sufficient for the present enquiries. We ^ 

area was covered by the original investigation, what 18 

?h%'cov"erage o'nhe'pre^nt enquiry etc If both have the same cover- 

age, only in that case, past data should be considered. 

For the purpose of present enqu iry the 
reliable. It means that the data must e likely t^ 

data suffers from --e m-msampling errors^ S, Uy of avi lable Lu. 

(a) What was the agency that conducted the enquiry ? What is 

its reputatirn in this field ? 

(b) Sources and methods used for data collection. 

M Definition of terms and units used. 

Schedules and Questionnaire used for data collecUon. 

Who collected the data ? Were they biased ? 

Process of editing, tabulation and analysis followed. 

Final result of the enquiry. 

Degree of accuracy. . ^ 

present study. 


(^) 

(e) 

(/) 

(g) 

ih) 
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Editag PriiDftry dat*. 

After collecting raw data the iniormatioii contained in it 
must be examined. If one statement in the questionnaire contradicts 
the other statement in it or it is incomplete, it rn^ay be 
correction to the agent. This process is called of the dat^ 

Editing, the schedules is the procesa of preparing data (got from 
schedules) for classification, coding and tabulatian. Inspite of prewu- 
tions, there is always some possibility of errors and 'ri^ularities 
in the large mass of data. This task is known as editing. "work 

is done by trained and expericneed editor. This indispensability oi 
Editing of data is due to the following reasons. 

(1) Non-dependabiliiy of the information. 

(2) Lack' of consistency. 

(3J Presence of incomplete schedules. 

( 4 ) Lack efbeunogeneity. 

1. Noo-dependability o! the information. 

The information which is collected is supposed to be authentic. 
In case of wrong information, the conculsion will not be valid. There- 
fore accuracy will come only from correct answers The editor has 
to check the questionnaire for any error in totalling or carrying for\vard. 
He can correct tliCNC rigures. Some mistakes cannot be detected at the 
time of scrutiny and editor has to find ways to check such mistakes. 

2. Lack of Consistency. 

For editing the data, editor should see that answers to the- 
questions are not contradictory. If mutually contradictory answers are 
available in a particular schedule they should fee removed by refering 
it to the source or person who has replied like this. For example, 
if a person is bachelor, he cannot have children. Such contradiction has. 
to be removed and data has to be consistent. 

3. Presence of Incomplete Schedulels 

Editor has to sec that ail the questionnaires or schedules are complete^ 
iQ all respects. In case of some incomplete schedules informants 
should be contacted personally or through agent. If he can not get 
the desired information, he should leave that question from that 
schedule and if that question is of vital importance, then that question*' 
naire should be dropped. 

4. Lack of HooTogcBeity:.^ 


Homogeneity of answers will be obtained ifaU the informants 
understand and answer the questions in the similar manner. The 
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schedules m this regavd. For example m 
income has the informant supplied monthly^ 
7 The editor has to ensure homogeneity or 


questions 

1. Distinguish between^p« and^^^^^^^ What are 

T'T, "hi ad:n:ages “ “““ 

In what special circutnsiance 

4. What do you mean by . collection of data . 

preliminary steps before ,heir chief sources and point 

5. Dehne ‘secondary data . St te^n ir neceasary 

out the dangers involved in their use. wnai pt 

before using such data ? -ublished statistics at their face value 

6. “ It is never s^e to take puwisne ^ 

without knowing tneir meanmg a d^^l upon them 

necessary to criticise the argumeni 

Bowley. Elucidate. f,,, p, tuning a 

7. State the prelimiDary steps you 

statistical enquiry. -nurccs of secondary data. What 

8. Enumerate the using such data ? 

precautions should one take before using 
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Sampling and Sampling Methods 

lotrodoction. In the last chapter we have studied difiereot methods 
.of collecting data. There are two methods of collecting data. 

1. Census Method 

2. Sample Method. 

The census method, which we call complete enumeration deals 
with the entire population for investigation. In the case of sample 
method, which we call as partial enumeration, a sample is chosen from 
the universe or population for the purpose of investigation. It should 
be noted that the word population does not mean the number of people, 
but it has a technical meaning. ^ Population or Universe means a collec- 
tion or aggregate of objects in any enquiry. For example, if the 
enquiry relates to the students of any college, then all the students of 
that college constitute a population. Similarly, if the study relates to 
me unemployment situation in India, then all the unemployed persons 

in India constitute the population. Let us now discuss census method 
and sample method one by one. 


Method. In this method data are collected from each and 
cveo^nit of the population. Our unit may be student, unemployed 
person, fa^ory, household or a shop depending upon the study under 
consideration. This method of getting information from all the units 
IS also called complete enumeration. For example, if the cnouirv 
relies to the study of average daily pocket expenses of studenteofa 
particular then m census method information about pocket 

exposes wdl be collected from each and every student of that particular 

.“Sn-r 'jsj 

provide more .curate and ewcl infoinuilion' as^data^rS^lfcJ^df.^ 

each and every unit of the population In India I- ^ ™ 

is conducted after every ten years. Population census 

Merits : 


'V.liable. “““ more accurate and 

ba.Ufor?a“Krrteys.''™‘“““'"’ “» »>e widely used a* a 

pereonal bias affectog ^leSion rf units® of 

.are not there. ^ method of sampling 
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(iv) Since data is collected from each and every unit of the 
population, all the characteristics of the population can be studied. 

Demerits : 

(i) This method requires a large number of investigators and 
other staff involving a lot of money. 

(i7) It needs a lot of time. 

(Hi) This method becomes useless when results are needed urgently. 

(rv) In some cases it is not possible to make use of the census 
method. For example, in the case of enquiries relating to life of 
oandles, electric bulbs, strength of crackers etc., we cannot use census 
method. ^ 

2. ^^pling Method. Sampling method is a method of knowing 
aboyt the population on the basis of a sample drawn from it. A sample 
is a part of the population which is taken from it to study the charac- 
teristics of the population. It is not always possible to conduct a 
census enquiry. In actual practice a census enquiry is very rarely 
undertaken because of the scarcity of time, money and other resources. 
Then the only alternative is to make use of sample method. The 
process of sampling involves three elements : 


(a) Selecting a sample 

(o) Collecting the information, and 

(c) Making inferences about the population. 

Today sampling is the most important tool and is used extensively 
dn business, research, medical science, administration, defence, planning 
and in fact, in every field. Most of our decisions, our attitudes and 
our knowledge of almost every branch of study whether scientific or 
otherwise, including the ordinary actions of daily life depend very much 
upoo the examination of only a few objects out of a big lo . 


lonumerable examples and situations can be quoted to show how 
much we depend upon sample study even m the elementa^ affairs of 
our life where we make use of this type of study without knowing it. 
A student is examined by asking only a few questions out of a large 
prescribed course, a consumer purchases vegetables af er estimating he 
quality by testing one or two units out of ^he s'ljof * basket, the 
Manufacturer asks some of its customers how they liked Us commodi^ 
fnd if most of them make positive J* 

^^nful of the ^woked^ products to ascertain if it is properly cooked 
also ?o see it contains proper quantity of salt or sugar. A 
nrdis for the produ^ -aftcT examining only a sample 
^incwma involved in approximations about the population 

thc^Wlc is known as .sapling error 
is inherent and unavoidable in any sampling schema. 


Merits; ^ ^ 

(/) Reduced cost. Sampling r«nlts in the reduction of 


cost in 
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SAMPLING AND SAMPLING METH OD 

I 

terms of money and resources because we have not to approach each 
and every member of the universe. 

(li) Saving in Time. Sample enumeration requires much less time 
in comparison to census method. This is one of the important consi- 
derations, if we need results urgently. 

I ((») Only Method. In the statistical quality control, when the 
investigation entails destruction of material, e.g. the life of a bulb, 

^ biscuits, etc. sampling is the only way with us. 

(iV) Organising convenience . In comparison to census, it is very 
easy to organise. 

(v) intensive enquiry. With small number of members in a sample, 
we can have greater precision and indepth study. 

(vi) Reliable. Conclusions and results obtained by sampling 
method are more reliable. 

(yii) Scientific. If wc select a sample based on some principle that 
makes the sample representative of the population, the results obtained 

by this method will be scientific, since no bias has been introduced. 

Demerits. 

(i) If a sample survey is not properly planned and executed, the 
results given by this method will be inaccurate and misleading. 

/ (») If sample is not representative, then results of the sample may 

' not be valid for the universe from which the sample was drawn. For 
this sampling technique used should be scientific and sample should be 
carefully drawn. 

{Hi) We need trained and qualified personnel for planning, 
execution and analysis of a sampling enquiry. 




(if) We need setting up of a suitable organisation for its 
execution. 

(v) Sampling method is more exposed to personal bias and 
prejudices of the investigators. 

size of the sample is inadequate, it may fail to bring 
out the characteristics of the population^ . 

Techniques or Types of Sampling. A technique with the help of 
which we take a few items from the entire population is called as a 
sampling technique. Given below are some of the important techniques 
or types of sampling. For convenience, these are divided into iwa 
categories. 

A. Probability Sampling Methods, 

B. Non-Probability Sampling Methods. 


A. Probability Sampling Methods. In these sampling methods the 
samples arc drawn in such a way that each unit of population has some 

definite chance or probability of being included in the sample. Some 
of the important probability sampling methods are : 


(I) Simple Random Sampling. 

(II) Stratified Random Sampling. 
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(MI) Systematic Sampling. 

(IV) Cluster Sampling. 

(I) Simple Random Sampling. It is a sampling technique in which 
each unit of the population has unequal chance of being included in 
the sample. If the unit s;lecte.J in any draw is replaced before the 
second draw, then it is known as simple random sampling with replace- 
ment (SRSVVR)and if it is not replaced, then the sampling plan is called 
simple random sampling without replacement (SRSWOR). 

Let us suppose that there are N units in the population. Then 
under simple random samplings each unit of population has an equal 


probability i. e., of being included in the sample. It should be 


. 

noted that the word random does not mean haphazard or hit or miss. It 
rather means that the selection process is such that the chance only 
determines which items are to be included in the sample. This elimin- 
ates the personal bias of the investigator in the selection of sample urn s. 
There are two well known methods of selecting a random sample. 

These are • 


(/•) Lottery Method. This is a very simple and popular-method 
of selLting a random sample. In this method all the ^ 

popuKuion are assigned numbers. Separate slips *i 

t . j I Aar'h unit ^na A CUIUDCr IS WilllCQ I 


fn°Ef Lrand'c^four a. made 'for eTch unirr„d a'^umber is written J 
‘on^^^^--ne?e slips are foMed_and mixed together. They -ay be put to 


on ,t. rnese slips are ;”";Vred number of slips are 

a container or drum. The units of the population whose numbers 


Use of Random Number Tables. If the size of the population is 

(j/) j exoensive to use the lottery method 

large, then It becomes difficuU xj3e^ ^ situation random number 

for taking a randona •. constructed in such a way that each 

tables can be used which have approximately the same 

frequency® a^d^’independentiy’ of each other^ The method of draw.ng a 

random sample comprises the following steps . nooulatioD 

(a) If size of the population is N, then the units of the population 

are assigned numbers from 1 to N. 


(b) Select at P„7J,Ln%?rilnsTre^ s 

Depending upon the value of J of selected page can be i 

N= 99 l.! th n tVeeLlumn^ be selected, 
c) Thrpopui;tion units corresponding to the numbers selected tn 
rh\ rnn^Ltitute thc random sample. 

There are many random number tables constructed by different 
authors. Most common Irhese tables consist of 10.40(1 

your <d ’ iteX'rs1:renr rB^^rCensus Reports. 
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(6) Fisher and Yate's Tables. These tables comprise 15,000 digits 
arranged into 1500 sets of ten digit random numbers. 

(c) Kendall and Babington Smiths Tables. These tables consist of 
1,00,000 digits grouped into 25,000 sets of 4 digits each. 

{d) Rand Corporation Tables. These tables consist of 1,00,000 
random digits grouped into 20,000 sets of five digits each. 

Merits of Simple Random Sampling. 

1. Personal bias of the investigator in sample selection is 
eliminated. 


2. The efficiency of estimates can oe vas 
standard errors* of their sampling distributions* 


can be vascertained by using the 


A 

Demerits of Simple Random Sampling 

1. In this method it is required to assign numbers to all the 
members of the population. But if the- population is very large then 
numbering becomes a difficult, costly and time consuming process.’ 

2. If the population is heterogeneous in nature, then the random 
sample will not be representative. 

(11) Stratified Random Sampling. 1: is also called as restricted 
random sampling. This sampling method is generally adopted when the 

Coder study.*'‘''° ** hetrogeneous with respect to the characteristic 

In this method the whole population of n units is divided into a 

number of homogeneous sub-populations of N^, N^. Na Ni- unRs 

These sub-popdations are called stratum in singu ar sense and in 
plural sense These strata are non-overlapping and together 
the whole of the parent population. In other words. ® 

Nx-fNa + Na-f ^_Nfc=N. 

Ihese ni4-nt-fn-»4- a.#.. «3, 

constitute our desired sampl^ of ‘size^ * Th^i^r * ‘^^ether will 
is the aggregate of the sampled units of caJh of ^?h^ which 

as and the techninii#^ rtf the stratum is termed 

stratified random sampling. ^ f drawing such a sample is called 

Merits of Stratified Random Sampling. 

drawbacks of simple raodornfampfing!^'’* **'“'’*® 

iocharge of different coavement. Different persons can be 

by putting them in°I differrat 'stratum.*'’* Population can be minimum 

for different 

discussedi^etail at 
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parts of the population. This is possible only in stratiOed random 
sampling. 


Demerits of StraMfied Random Sampling. 

1 There is possibility of introduction of personal bias of the 
investigator in the selection of different homogeueous groups. 

2. The sample will not be respresentative if the size of sample 
selected from each stratum is not appropriate. 

Systematic Random Sampling. This sampling me ^ afiV 
adopted when the population units 

order such as alphabetical, chronological. it, 

us ouppose that population size is ^ if required sample 

in some systematic order with numbers from 1 to in. rcq 

size is n, then 


1 


*= where k is called the sample interval. 


The first unit of the sample is selected^ random from fi^sH to fc 
numbers. ‘Jj'® ‘'i' required 
...,,-(n-l)fcth ^ of ^sampling is also called e«uJi-f?an*m 

systematic sample. --[g unit is selected at random. The other 

Samp, mg because only first sample ur^u 

saml'.c units are taken in a systema , 

Merits of Systematic Random Sampling. 


1 . Sample selection is eas er. 

2. It random sampling methods. 

random sampling arranged in a random order, then 

If the POPU'®'’®" he more accurate than simple random 
systt matic sampling may 

sampling. has certain hidden periodicities, then 

Demerits. If the populatjon ^as cejtai^^^^ representative of the 

systematic random sample 

population. 


1 


ilation. samnling method is used when the 

(IV) Cluster Sampling^ Th s ^ ^jde area. In this 

population is very Jar&e into some recognisable categories 

■ A 


population is very large „ Tome recognisable categories 

clusters m ’ se we want to make an enquiry about the dady 

take an example. ^“PP ctudents in a city. First we shall select some 

pocket expenses of colle^ can select some 

colleges from all the ® ® selected. From the total students 

“e^nThe first ^o sWs we may select a random sample of the 
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required size. The sampling technique used in this case is called 
multi-stage sampling because at each stage we take a random sample. 

Merits. 1. This method introduces flexibility in the sampling 
process. 

2. It reduces the cost of taking samples because we need the 
second stage frame for only those units which have been selected m the 
first stage sample. 

Demerits. It is possible that there are more errors in (he sample 
selection by this method as compared to other methods. Moreover, 
the dispersion of the estimates under this method may be more than the 
estimates based on simple random sampling method. 

B. Non — Probability Sampling Method. The sampling methods 
discussed above are based on probability theory or random process. 
However, there are various non-probability or random methods which 
are widely used for selecting a sample. These are 

(/) Judgement Sampling 

(n) Convenience Sampling 
(ill) Quota Sampling- 

(;) Judgement Sampling. As the name itself implies the sample is 
selected on the basis of the judgement of the investigator. Those items 
•are taken in the sample which truely represent the characteristics of 
the population. This type of sampling is also called purposive 
or deliberate sampling because here sample units are selected by 
keeping in mind the purpose of enquiry and not by the random process. 
For example, suppose the enquiry relates the performance of different 
classes in college and each teacher is asked to send five students from 
his class for this purpose. To prove better performance of his class, 
each teacher is likely to send best five students from his class. If sample 
selection is made in this way, then it is called purposive or judgement 
sampling. 

Merits. 1. This method is very useful when the size of the 
population under study is very small. In this case the random sampling 
process may exclude most important items in the population. 

2. This method is generally used in every day business problems 
and for making urgent decisions. 

Demerits. This sampling method is totally based on the investigator 
If the investigator has good knowledge about the form of the popu- 
lation, then he can select a good sample, otherwise not. Moreover if 
the investigator is biased, then the sample will not be representative and 
It will also be a biased one. 

The utility of this method depends upon the knowledge, impartial 
approach and the excellence in the judgement of the investigator. Thus, 
If this method IS to be used then trained, mature and impartial investi- 
gators should be employed. 

(»•) Convenience Sampling. In this case the sample is selected by 
considering those units of the populstion which are cooveoiently 


i 
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approachable. For example, suppose the enquiry relates to the drinking 
habits of the people living in the villages of Ludhiana, Jalandhar and 
Amritsar districts. So, the villages which are on or near G.T. Road in 
these districts can be included in the sample. Information may be 
collected from those persons in these selected villages who are present 
^ at the time of survey. 

This method is easy and saves a lot of time. However, it is very 
difficult to obtain a representative sample when this method is used. ^ 
This method is generally employed in public opinion polls and for this ' 
information is collected from persons at bus stand, railway station, 
cinema houses, offices, colleges etc. 

3. Quota Sampling. This is a type of Judgement sampling. In 
this method each investigator is asked to interview a fixed number of 
persons. This is called Quota. These quotas may be fixed according 
to some special characteristics which may be sex, occupation, political 
or religious affiliations etc. Within the quota, the selection of sample 
items depends on the personal judgement of the investigator. Therefore, 
like judgement sampling, quota sampling also depends on the ability, 
training, experience and knowledge of the investigator. 

Quota sampling is also generally used in public opinion studies. 

It provides satisfactory results if the investigators are properly trained 
and they are impartial. However, because of the risk of personal bias 
of investigators, this method is not widely used in practice. 

' questions ^ ') 

1 Explain the terms a ‘random sample’, 'stratified random sample* 
and ‘purposive sample*. 

Explain the importance of sampling theory in economics. 

2. (a) What is sampling ? What precautions would you fake in 
choosing a sample ? 

(h) Explain why a sample survey is usually preferred to a census 
survey. Give one example of a situation where a census survey is 
imperative. 

3. (<j) Discuss the relative merits and demerits of the census 
method and the sampling method. Describe briefiy different sampling 

methods. 

(6) What is stratified sampling ? Comment on the relative advan- 
tages and disadvantages of simple random sampling and stratified 

sampling. ^ 

4. What is random sampling 7 How can a random sample be ^ 
selected > Is random sampling always better than other forms of 
sampling in the context of socio-economic surveys ? 

5. Distinguish between the ‘Census* and ‘Sampling’ methods of 
collecting data and compare their merits. 

6 Classify the methods generally employed in the collection of 
statistical data and state briefly their respective merits and dements. 


J 



Diagrammatic Presentation 


Introduction. The statistical data cai\ be presented in three diff- 
erent ways (i) Tables, (ii) Diagrams and, {Hi) Graphs. 


However, figures and numbers are not interesting to ail. To many 
they are dull and confusing ; and if their number is pretty large, it 
would be difficult to compare them and observe their differences. 
Therefore, it is necessary to adopt a device which may present huge 
mass of quantitative data in a way that is at once comparable and 
appealing both to the eye and to the intellect. One such very simple 
and effective form of statistical device is to represent the tabular data 
by drawing diagrams. Diagrams have a more lasting effect on the mind 
of a person. For example, a doctor finds it easy to judge the condition 
of a patient by looking at his temperature chart recorded over a period 
of time rather than at the table of temperatures. 

^ Usefulness of Diagrams. 

Diagrams are nothing but geometrical figures like bars, squares, 
rectangles, circles, cubes etc. According to M.J. Moroney, ’^Diagrams 
help us to see the pattern and shape of any complex situaticn. Just as a 
map gives us a bird's eye view of the wide stretch of a country, so diag- 
rams help us to visualize the whole meaning of a numerical complex at 

a single glance." The usefulness of diagrams becomes clear from the 
following points : 

1. The most important advantage of diagrams is that they are 
very attractive and give an effective impression, one may not like to 
devote even a minute to the study of a page, a small page — containing a 
number of quatitative figures, and even if he devotes time, numerical 
figures may go out of bis mind soon after he has studied them. But 

the same person may not take his eyes away from a picture relating 
even to the same topic to which the numerical data did. This is based 

^ on human psychology, and a successful advertiser always exploits this 

I psychology of the people to win his mark. 


2. .With the help of diagrams the comparison between two or 
frfn Plienomcnon can be easily made. For example, imports 

and exports trends of a country at different times can be easily com- 
pared through diagrams. Similarly, the use of diagrams helps us To 
compare the imports and exports figures of two countrieTat ailrtime. 
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3. niagrams have a great memorisiDg value than mere figures. 
This is so because the impression left by diagrams is of a lasting nature. 

4. Diagrams are very useful where audience concerned is illiterate. 
With illiterate people we can converse effectively thicvgh diagrams. 

5. Since no effort is needed to understand diagrams, they save a 
lot of time which is otherwise required while drawing inferences from a 
set of figures. 

Diagrams play an important role in the modern advertising ^ 
campaigns. The advertisement columns of newspapers and journals 
arc liiled with diagrams of all kinds. 

7. Diagrams provide, in a summarised form, the whole data and 
their important characteristics which can be seen at a glance. According 
to Calvin F Schmid, “Diagrams make possible the presentation of 
quantitative data in a simple, clear and effective manner and facilitate 
comparison of values, trends and relationships.” 

8. Diagrams are extremely useful in all spheres especiaMy business, 
economic and social studies. Economic laws can be easily explained with 
the help of diagrams. When a social reformer is addressing an audi- 
ence mere reading out of figures would make the hearing dull, tedious 
and tiring. But, if he ;ippears on the platform with pictures, diagrams 
etc. his talk would be interesting, lively and impressive. A business 
man, or an administrator, has hardly any time to devote to the study m 

a huge mass of figures, however well arranged. But, if he is presented ^ 
with diagrams and pictures it will hardly take him a few minutes to 
understand the significance of the whole data. It is, thus, evident that 
diagrams, charts, pictures and similar other visual aids serve a more 
useful purpose than any other device. 


Rules for CoDstuctiog a Diagram. 


It should be noted that diagrams do not add anything to the mean- 
ing of statistics. They give only a method of presenting them. They 
are oniy a means to an end, the end being the study of main features 
of data and making comparisons. Consequently, if there is only one 
isolated numerical quantity, there is no sense in presenting it dingram- 
maticaliy. Similarly, if there are many figures, in no way related to 
one another and, therefore, having no common characteristic, they are 
incomparable and, therefore, need not be diagrammatically presentefl. 
Thus, it is established that the method of diagrammatic representation 
can be made use of when there are at least two numbers which 
similar in nature and character at least in one important respect, 
following general rules should be observed while constructing diagrams. 


1. Neatness. 


A ‘^ood diagram should be neat and clean. Its presentation ^o^^J 
be very'’ attractive and appealing to the eye. Appropriate devicw 
different colours, shades, dots, dashes, dotted lines, broken lines 
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can be used to make tbe presentation of a diagram very attractive. Some 
commonly used devices are given below : 




0 0 


yy?/ 



O o o o 





OO 9 C 

9 0 9 9 

• AO 






2. Title. 

Each diagram should possess a suitable title. Title indicates the 
subject matter of the diagram. As far as possible, the title should be 

bncT clear and self explanatory. It can be shown either at the ton nf 
the diagram or below it. 





3. Footnotes. 

covered in the title thev 

the dfag”am ^ ''''' hand b^'torn o^f 

4. Selection of Scale. 

The size of the diagram changes with (he rhanoA in #u » 

which it is drawn. The scale should b^so chosen thauhe d anram Ll” 
neither too sma uor too large However inai ine oiagram looks 

rules for the choice of scale Preferblv sclle shn .M “h 

multiples of 5 10 20 25 lOn ete tk^* ale should be presented in 

on the left haid ddfof the dlram Thrh'n“' 8^^®“ 

given at the botton of the diagram ’ On^ each 

honzoDtal, the variable represented should be iidikted ''ff“?' 

s»'r.“ IS ssr.r '■ •“"« >!' s s 

5. Proportion between width and height. 

heighT'jthe''^ ‘ gra^l^ Ag°a^rth^;°'’rrL‘°n"o 

this. Generally the ‘root two’ rule for 

Graphic Representation, is used In 

should be V2 or I 414 times the shorter sfde. **de 

6. Index. 

®ha'*es. designs rsed‘'’a S7nde7.°shouMbrg^ of lines, colours, 

7. Simplicity. 

with^t aVSematick?or“u«sti^^^ V w'”*’'® 'ven a person 

understand them and be a"ble1“ 
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8. Choice of the Diagram. 

A large number of diagrams exist for the presentation of statistical 
data. The choice of a particular diagram depends on the nature of 
the available data, number of observations and the type of the people 
for whom the diagrams are needed. Each diagram must suit the 
purpose of making it. 

Types of Diagrams. 

There are a large number of diagrams which are used in practice to 
present the data. For the sake of simplicity and convenience we 
study the following : 


1. Bar Diagrams 

2. Pie Diagram 

3. Histogram. 

Bar Diagrams. 

Bar diagrams are very useful, simple to draw and easy to under- 
stand. Business and economic data are presented mos'ly^y bar 
diaarams Bar diagrams consist of a series of bars of equal width 

scalding on a common base line, the lengths of these bars being Pro- 

nortional to the magnitude of the variables that they represent A bar 
Fs merely a thick line whose width, though shown in the diagram is not 
taken into consideration. These diagrams are called one-dimensional 
because only height (length) of the bar is taker; into consideration. The 
following points are noted while making bar di. grams . 

(,) The width of all the bars is the same. 

(If) The gap between any two successive b s is also same. 

(Hi) Bars may be either vertical or horizo ital. Generally the ver- 
tical bars are preferred. 

(iv) The scale is adjusted in relation to the magnitude of the biggest 
item. 

M Fieures or magnitudes represented by bars are generally written 
on t^^end of the bar to make the value represented very clear. 


Types of Bar Diagrams : 

(а) Simple bar diagrams 

(б) Multiple bar diagrams 

(c) Sub-divided bar diagrams 

(d) Percentage bar diagrams 

(e) Deviatton bar diagrams 

(/) Broken or split bar diagrams. 
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Simple Bar Diagrams. A simple bar diagram represents only 
one variable. Since one bar represents only one figure, there will be as 

many bars as the number of figures. For example, data relating to 
w^cs, profits, production, national income, imports, exports etc., for 
^erent periods may be presented by simple bar diagrams. The scale 

easily adjusted 

wthm the available space. All the bars are made equi-distant. If the 
number of items is very large, the width of bars is reduced and - sorntn 

fames, when number of Items IS very very large, bars are replaced by 

Example 1. Represent the following data by a suitable diagram. 

Years 1951, 1961, 1971, 1981 

Population 

(in crores) 35 44 55 69 


4 POPULATION OF INDIA 
( 1951 - 81 ) 



YEARS 


Fig. I 


rate, * of these bars is same and height is equal to birth 

* 

basK ofsimpll bar**diagrams™VuTfaDle ®*‘® prepared on the 

than one type ofdata.® For examole^p^v^ diagrams represent more 

female inhabitants of a wrtafn rS? * if every year number of male and 
diagram would be a muIUpIe Sar dia^« »>ars, (he 

more bars side by Wde. P»nflr*«ni^^“‘i H®re we construct two or 

different sets of bars. Different given between 

used to distinguish behwn d'flhrmt b”n° may be 
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Example 2, Represent tbe following data by a suitable diagram. 


Years Sales 

(in cr. Rs.) 


Gross Profit 
(in cr. Rs.) 


Net Profit 
(in cr. Rs.) 



SALES GROSS PROFIT & NET PROFIT 




Fig. 2. 


(c) Sub-Dmded Bar Diagrams. The third kind of bar diag 
is that in which each bar is divided into certain parts and each P 
represents a particular phenomena. For example, if the number 
habitants in a city for last ten years are to be shown on the ba 
their caste distribution, sub-divided bar diagrams can e P 
One bar would represent total number of inhabitants in a ci^ 

wUl be divided in three, four or five parts ^ ^ese 

of castes, Hindu, Sikhs, Christian etc. in the city. ‘ 

parts would be proportional to the number of inhabitants in th ^ 

castes. Different shades or colours, crossings or ” -jn 

distinguish the various components and an index is gi 

these dififerences. 


DIAGRAMMATIC PRESENTATION 


45 



Example 3. Represent the following data by a suitable diagram. 


Year 

Males 
(in cr.) 

Females 
(in cr.) 

Total Population 
(in cr.) 

1961 

25 

10 

35 

1971 

30 

20 

50 

1981 

50 

25 

75 




to 

UJ 

QC 

o 

ec 

U 

z 

z 

o 

)“ 


0 . 

o 

a 


eo ■ 

70 

60 

50 ■ 

40 
301 - 

20 
10 
0 


POPULATION IN MALES & FEMALES 
( 1961 - 81 ) 



1961 



1971 

YEARS 


75 


K 


1981 



MALES 

females 


♦ 


Fig. 3. 

^ (d> Percentage Bar Diagrams. The distribution of an aggregate 

into Its parts may also be shown on a percentage basis. Such diagrams 
are useful when relative differences or changes in the size 
of their components are to be shown. The total of each 
bar IS taken as 100 and tlie value of each component 

of the respective totals. This implies that 
the height of all the bars will be the same (indicating 100%). Such 
diagrams are very useful for comparison purposes. The procedure of 
Mami^r*°^ ^ percentages bar diagram is clear from the following 

ExMpIe4. Represent the following data regardine monthlv 
expendi^re of two families by a suitable diagram. 

Item of expenditure Food 

Family A 200 

.. .. B 250 


Clothing 

Rent 

Fuel 

Miscell. Total 

100 

80 

40 

80 

Rs. 500 

200 

100 

50 

200 

Rs. 800 
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Sol. CalcolatioD for Draniog Percentage Bars Diagrams 

Family A 


Items 


Food 


Clothing 


Rent 


Fuel 


Miscell. 
Total 


Items 

Total 

% Total 

Cumulative % 

Food 

200 

“°X100 40 

40 

Clothing 

100 

'oo ^ 

60 

Rent 

80 

3^XiOO=16 

76 

Fuel 

40 

5^X100=8 

84 

Miscell. 

80 

^X 100=16 

100 

Total 

500 

Family B 

/\ j ^ 1 



200 


100 


50 


800 

200 

800 

100 

8U0 

50 


X 100=31-25 


X 100=25 


56-25 


X 100=12-5 


68*75 


200 


800 

200 


X 100=6-25 


75-00 


800 


X 100=25 


100-00 


1 oiai 8o0 

The given data is shown by percentage bar diagrams. 

Deviation Bar Diagrams. Such bar diagrams are generally 

^ npf nuantities. For example, when we are interested 

,sed to represent net q net imports 


f 



ar Diagrams, bucn oar uiagiams aiw 
nuantities For example, when we are interested 

.Po.. ... b- b- -b 
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deviations arc presented below the base Une. 

makes clear the procedure of drawing such a diagram. 


given below 


til 

I 

i 

UJ 

(k 


Fig. 4. 

Example 5. t^resent the following data by a suitable diagram 
showing the difference between receipts and payments. 


Year 

1983 

1984 

1985 

1986 

1987 

1988 

Receipts 

no 

135 

140 

150 

. 160 

165 

Payments 

95 

105 

150 

125 

130 

170 

Sol. We shall draw a Deviation Bar Diagram. 



Year 

Receipts 

Payments 

(+) 

Balance 

(-) 


1983 

110 

95 

15 




1984 

135 

105 

30 




1985 

140 

150 


• 

10 


1986 

150 

125 

25 




1987 

160 

130 

30 




1988 

165 

170 



5 




48 


STUDIES IN ECONOMICS (PART3)» 


Deviation Bar Diagram , 



(f) Broken or Split Bar Diagrams. Such bar diagrams are made to 

present the data showing wide variations in the values 
containing very large observations along with very small observaUons, 
XrX to gain spfce for the smaller bars of 'the series, the largest bar 
be broken. It is clear from the following example. 

Example 6. Represent the following data by a suitable diagram. 

Division : First Second Third Fail 

No. of Students : 35 40 42 400 

Sol. Construction of Broken Bar Diagram. 



cn 


Fig. 6. 









DUGRAMMATIC PRESENTATION . 
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2. Aogolar or Pie Diagram : 

A sub-divided circle diagram is known as an angular or pic dia- 
gram. Just as we can construct sub-divided or percentage bar diagram 
or rectangles, in the same way a sub-divided circle diagram is made 
to represent total magnitude and its various components. A pie 
diagram is so called because it looks like a pie and the components 
resemble with slices cut from a pie. 

The pie diagram is drawn by first drawing a circle of a suitable 
radius and then dividing the angle of 360^ at its centre in proportion 
to the figures given under various heads. Thus the areas of the 
segments made from the circle are in proportion to the number (per- 
centage) of items. The following are the steps involved in constructing 
a pie diagram : 


(a) Value of each segment is expressed as a percentage of the 
total. 

% 

(h) The total value is taken as 360®. i.e., in other words, 100% is 
considered as 360®, I% — 3*6®. The percentages in step (a) can be 
written in degrees by multiplying each percentage value by 3-6. 

(c) A Circle of any radius is drawn if only one characteristic is to be 
studied. However, if two or more sets of data are to be shown, then 
the radius of the corresponding circles is taken in proportion to the 
square roots of their total magnitudes. 

(d) With.the help of a protractor size of each sector (denoted by 
r degrees) is measured on the circle and lines are drawn. 

sectors representing various component parts can be 
distinguished from one another by using different colours, dottings, 

811306$ 6tC« 


diagram is dear from the following 

diag^m™^** following data with the help of a Pie 

Items ^ Share in National Income 

Agriculture 40 

Industry 21 

Transport 19 

Administration 13 

Banking y 

V degree”' arc converted into angles of different 

% Share Angles 

40 ^ ^ 

_x3eo=i44® 


Items . 
Agriculture 

Industry 


40 


21 


V 

Transport 


19 


100 

19x360 

100 


« 68 - 4 ® 



studies in economics (^ait-!3) 

Administration 


Banking 

7 _25-2» 

100 





PIE DIAGRAM 



Histogram. 

The term ‘hisrogram’ was used by Karl Pcareon in 1895 

a common form of graphic representauon. To ^ ^ 

is a most popular and widely used * 

continuous frequency distribution graphically. Tbac aM 
I V and on each interval, a rectangle is erected with 

t hethT ',I;o^:rZnaT"o ?hr offha. das* ioterva. The 

base ml5 be of equal or Unequal width according aa the frequency 
distribution consists of equal or unequal class intervals. 

Case I : Histogram with equal class iotervah. 

t au- -la^? intervals arc taken along X-axis and oo < 

In this case the Ja« ^ proportional to the corresponding 

class f "®3%7ectcd T series of adjacent recUDito so 

tzn LT. al hlstograr'* The procedure i. clear from Utc foUow- 

Example 8. Show the following frequency distribution with the 

20-30. 30-40. 40-50. 50-60. 6^70. 7(.80. 
Frequency 10. 24 40. .>2. 20. 14. 


OIAOKAMUATIC PRESENTATtON 



CjLASS-INTERVALS 



Fig. 8 

Case n. Histogram with aacqnal class Interrab 

If a distribution with unequal class intervals is to be presented by 
means of a histogram, it is necessary to make adjustment for varying 
magnitudes of the class intervals. This is done by finding for each class 
the frequency density. The following steps are followed : 

1. Make a decision about the class interval in terms of which the 
frequency density is to be calculated. For this purpose the class which 
has lowest size of class Interval is considered. 

2 . Adjust the frequencies of other classes with larger class 
intervals. Thus, if the magnitude of any class interval is twice (thrice) 
the lowest class interval, the adjustment factor is Two (Three) and the 



Fig. 9. 

by the adjiuMd fiequency 
Will DC the i (ird) of the corresponding class frequency and so on. TUt 
IS clear from the following illu>tration. 
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Extnple 9. Represent the followiog data by means ot bistogr^m. 
Weekly wages No. of workers Weekly wages No. ofworkm 


12 

12 

8 


(Rs.) 


(Rs.) 

10-15 

7 

30-40 

15—20 

19 

40—60 

20—25 

27 

60-80 

25-30 

15 


SolatioD. 

Due to unequal class 

intervals. 


quencies is needed. The lowest class interval is 5. Therefore, the 
frequency of class 30 — 40 is divided by 2. of class 40 — 69 is divided by 
4 and also of 60 — 80 is divided by 4. The histogram is as shown in 
figure 9. 

tjueattoM 

1. Show the followiog data diagrammatically by Multiple Bars, 
Pattern of Investment in organised Industrial sector (Rs. crores) 

Plan 1 II III IV V 

Public Sector 1560 3650 6300 13635 3J400 

Private Sector 1800 3100 4100 8980 16161 

2. Represent the following data by means of percentage subdivi- 
ded bar diagrams: 


Cost of Scooter 

1982 

1983 

1984 


Rs. 

Rs. 

Rs. 

Raw Material 

2)60 

2600 

2700 

Labour 

540 

700 

800 

Direct Expenses 

360 

200 

60 

Factory Expenses 

360 

300 

360 

Other Expenses 

180 

200 

290 

Total Cost 

360 

4000 

f500 


3. Represent the fiillowing data by a sub-divided bar diagram. 

Given price, cost and quantity sold of copiniodities A and B. 

A B 


Price Per Unit 

3- 

2 

Quantity Sold 

75 

100 

Value of Raw Material 

175 

150 

Other Expenses 

30 

25 

Profit 

20 

A A A * 

25 

A g 


1981 

.1351 

1U5 


1982 

140 

150 


1983 

ISO 

125 


1984 

160 

130 


difference between proceeds and costs. 

Year I 80 

Total Proceeds (Rs.) 1 10 

Total Cost (Rs ) 95 

5. Draw a /nultipic bar diagram for the following data. -- 

Year Sales Gross Profit Net Profit 

(Rs. Lakhs) (Rs. Lakhs) (Rs. Lakhs) 

1982 125 35 

1983 140 38 

1984 

1985 200 45 

6. Represent ihc followipg data by simple bar diagram. 
Subjects Economics History English ^ 

Marks (ouTof 100) 45 38 


1985 

165 

170 


64 


10 
12 
15 
2U 

m. 
Science 
70 


Statistjes 

75 


DlAQRAMKATlC PRBSENTRTlON 


7. Represent the following data by a dcviaHon bar diagram 

* IflS^ 


Years 1980 

Imports of X 
(Rs. Crores) 42 

Exports of X 
(Rs. Crores) 


1981 

65 


1982 
49 


19S3 
75 


53 


19&4 

100 


95 

of five 


Items 
Cement 
Steel 
Bri^s 


Expenditure 

15% 

25% 

12 % 


SO 80 64 80 ‘ 

8. Given the following data relating to monthly income 

tsertons. Present the data by a suitable diagram : 

Persons A B C O E 

Monthly income (Rs ) 500 ^00 1000 1500 10,000 

9. The following figures relate to the cost of construction of a 
house 

Expenditure Items 

20% Timber 

18% Labour 

10% Misceli. 

Repre^^ent the data by a pie diagram. 

10. Draw a pie diagram for the following data : 

Items Percent of total expenditure 

Food 65 

Clothing 10 

Housing 1 2 

Fuel and Lighting 5 

Msscefianeous 8 

Draw histograms from the following oara : 

Wages (Ri.) 0-^100 100—200 200 -300 300—400 400—500 
Number of 

18 27 

10—19 20—29 


11 


(/) 


(«) 


oarita 
Mtri» 
No of 
Students 


la 

0—9 


12 


18 


17 


(liiat : Make class interyaU exclusive.) , 

(i// Mid-Values jO 20 30 

Frequency 6 12 18 

(Hint : Device class intervals from mid-values.) 

(fr) Profits No. of Firms Profits 

(Rs Thousands) (Rs. Thousands) 


35 

20 

30—39 

40-49 

24 

16 

1 50 

60 

15 

4 


No. cf F:rmB 


30-40 

40—60 

60—80 


20 

32 

24 


0—5 40 

5—10 28 

10-20 30 
20—30 28 

12. What are the rules for constructing a diagram ? Discuss the 
usefulness of diagrams. 

13. Distinguish between. 

(0 Bar Diagrams and Pie Diagram 
ill) Multiple and Sub-divided bar diagram 

diagram and Broken bar diagram. 

14. What do you m^n by a histogram? Discuss the procednre 
of drawing a histogram when class intervals are not equal. ^ 


Measures ot Central Tenrlency 


INTRODUCTION 

Measures of central tendency are one of the most important and 
useful techniques for making analysis of statistical data. The basic 
objective of statistics is to make wise decisions on the’ basis of 
available numerical data. This data is first collected, then classified 
and presented in the form of tables, diagrams or graphs. After this 
comes the stage of analysing it. Measures of central tendency or 
averages provide us with the first and most useful method of making 


analysis of data. 

As the name itself implies, the measures of central tendency tell 
us about the “central theme” or the essence of the data. They 
indicate the most representative figure in the data. Since it is difficult 
for anyone to remember the huge mass of complex data, me^ures of 
central tendency or averages are very helpful for analysis and making 
comparisons. In the words of Simpson md Kafka, 
central tendency is a typical value around whrch other figures congregate. 

TOs definition makes it dear that a measure of central tendency is a 
central value and other observations in the data cluster around it. 


In the word, of A.L. Bowley, ••A<rr<«es are 
which enable us to comprehend in a single effort the sigtdfiamceoftlu 
'whole." This definitiM explains that the study of averages can help n. 

to know about the entire data. 


Objectives or of 

Averages are very com average score, average weight. 

everywhere We generaUY^^^^^^ 

average height, avcrag ^ growth, average speed etc. 

average size of a cap, ® different forms of the measures 

cental tendency. Their utUity is dear from the following points : 
Averaees enable comparison. The purpose of averages is to 

(i) Averages ena 

give a ^sronding values and hence the nature of other data, 

compare the . P . . , of averages we can compare the marks of 

For example. With the help 01^^ compare 'the marks 

.b. i» .b. wvio.. 


54 


55 


MEASURES OF CENTRAL TENDENCY 

(ii) Arerages ar«i very important statistical devices. The concept 
of averages is the foundation, on which lies the entire structure of 
statistical analysis. All other tools of statistical analysis like dispersion, 
skewness, correlation, regression, index numbers, sampling, tests of 
significance are based on averages. 

(iii) Averages describe the features of entire data. Measures of 
central tendency by condensing the mass of data in one single value, 
enable us to get a bird’s eye view of the entire data. Thus average can 
represent thousands, lakhs or crores of items and describe their 
characteristics. Their knowledge helps us in making useful decisions. 

Properties or Essentials or Reqobites of an Ideal 
Yule and Kendall in their book. **An Introductlan to the Theory of 
Statistics** describe the following requirements of an ideal average. 

1. It should be easy to understand and single to compute. For an 
ideal average it is essential that its calculation is very simple. In other 
words, the calculation work should not involve lengthy calculations 
and advanced mathematical techniques. Moreover, even a common 
man should be in a position to understand it without any difficulty. 

2. // should be rigidly defined. For an ideal average it is necessary 
that it has only one interpretation. Its value should be unique and 
definite. In other words, the definition of average should not leave 
anything to the discretion of the investigator er the observer. 

3. It should be based on all the items. An ideal average should be 
based on all observations in the data. If some items of the data are 
not considered while calculating an average, then it will not be true 
representative of the data. 

4. It should not be unduly affected > by the presence of extreme items. 
By e;(treme items we mean veiy small or very large items. These items 
should not unduly affect the average. An ideal average is one which 
is least affected by such items. 

5. // should be capable of further algebraic treatment. It implies 
that an ideal average should possess some important mathematical 
properties so that it can be used in further statistical work. If an 
average does not possess this quality, its use is bound to be very limited. 

6. // should have sampling stability . An ideal average should be 
least affected by the sampling fluctuations, implies that for different 
samples from the same population the value* of the average should not 
differ significantly. The value of an ideal average will be either same 
or have minimum fluctuations for different samples. • 

Various Measures of Central Tendency. The following are the five 
measures of central tendency or measures of location or averages which 
are commonly used in practice : 

(0 Arithmetic Mean (A. M.) O'ii) Harmonic Mean (H.M.) 

(ii) Geometric Mean (G.M.) (iv) Median (M). 
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(v) Mode (Z). 

The first three are called mathematical averages and the last two are 
called positional averages. 

ARITHMETIC MEAN 

It is also called simple mean. It is the most popular and widely 
used measure of central tendency. Its valug is obtained by adding all 
the values of the observations and dividing the sum by the number of 
observations. 

Calcnlation of Arithmetic Mean. 

I. Individual Series. 

(fl) Direct Method. Let X be any variable taking jralues X,, Xj, 
X 3 , Xfi- The arithmetic mean of X (denoted by x) is equal to 


“rT-^ Xi~i~Xt-t-X3-4- 4-Xn 

^ n 


or 



n • 


Where the sy^'hol Z is called sigma and it is used to denote the 
sum of values, n impln^' the number of items. 

The calculation of arithmetic mean is clear from the following 
example. 

Example 1. Calculate arithmetic mean for the following data : 

X: 15, 17, 20, 35, 40. 

Solution. ^ 

15 

17 

20 

35 

40 




n = 5 

. ZX 127 


X — 




(h) Short Cut Method. In this method any assumed mean (A) is 
taken and the deviations of items are their taken from the assumed 
mean. The following formula is used ; 

X-A+— ■ 

Where A is the assumed mean. It can ii 

preferred as assumed mean, dx is deviation of value* of X from A. 
other words, dx=X-A and Sdx is the sum of deviations from assumed 
mean A. n is the number of items. 

Example 2. Calculate arithmetic mean for the following data 
using short cut method. 


measures of central tendency 
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Solution. Let us take 30 as the assumed mean. 


X 

^=J0 

dx^X—A 

^X—30 

20 

—10 

22 

— 8 

25 

— 5 

30 

0 

35 

5 

38 

8 

46 

16 


Xdx= 6 


II. ‘ Discrete Series. 



ir=A+^^ 

n 

= 30+ -1 

=30+0-857 
= 30 857 







In the case of discrete series the values of the variable as well as 
frequency (*.e. number of times any value occurs) is given. The arith- 

(a) Direct Method. In this method each value is , -.u 

the corresponding frequency and the sum k nS. 

sum is then divided by the sum of frequency (i/^ ®*'*®‘“*'*- 

Thus X = 

Sf 

in a class o^f 50 stu^nfe.**^ average marks obtained by students 
Marks ; in i< 

No. of Students : U 15 jq 

by/.^^W^havef^^ marks by and the number of students 
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— Sfx _%95 

50 


= 179. 


{b) Short Cut Method. As in the case of individual series, deviat- 
ions {dx) are taken from any assumed mean (A). These deviations ^ 
then multiplied by their corresponding frequency and the sum {Sf , dx) 
is obtained. The following formula is used. 


X =A-f- 


Sf t dx 


{dx=X-k) 


Example 4. The following data shows the profits earned by 100 
firms during the year 1986-87. Calculate average profit (use Short cut 

Method). 

profits (in lakhs) : 5 8 10 12 15 

No. of firms : 20 25 30 15 10 


Solution : 


Profits {in lakhs) 
X 


No. affirms 

f 


A=10 , 
dx^X~A 
=X--20 





^=sl0— 0*7s=9*3. 

profit earned by any firm is Rs. 9*3 lakh. 
Therefore, the average profit earnea oy a y 

UI. Continuous Series. 

, u- • o ^Qta k ffiven in the form of class intervals. We first 

In th.s senes data s given minyj 

calculate the mi discrete series) is applied for calculating 

procedure (as in the t d obtained by 

dWid^rihe "uSi oMow”r'and upper limit of class interval by two. la 

Other words. 

Lower Limit+Upper Limit 


M.V.= 


X- 


-t- ^ ^ 
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Xa) jyirect Method. The formula used is 


^ £f 


where Sfx is the sum of the product of mid value of each class 
interval and the corresponding frequency, i^is the total frequency. 

Example 5, From the following data compute arithmetic mean by 


direct method. 
Age (years) : 
No, of Persons : 

SolotioD : 


20—30 

5 


30-40 

8 


40—50 

7 


50—60 

6 


60—70 

4 


<4ge {years) 


No. of Persons 

f 


Mid Value 
X 


f. X 


20—30 

30—40 

40-50 

50—60 

60—70 


5 
8 
7 

6 
4 


25 

35 

45 

55 



125 

280 

315 

330 

260 


Xfx^lSlO 


X — lo" ir=43-67 year^. 

In this method deviations’ of the mid 
values are taken from assumed mean and the feUowing formula is used. 

■x=A+y 

of deviations from assumed 


in exf^^e's' ^ calculate mean for data given 


Solution, Let us suppose that 45 is the assumed mean. 
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X =ah- 


Sfdx 

2/ 


or 


—40 40 

X=45+ -30 =45-30 


or 

or 


lc=*45— 1*33 
IT ■-=43*67. 

(c) Step Deviations Method. In this method the deviations taken 
from assumed iftean are divided by any common factor, say C and the 
following formula is used. 


£f 


xC 


Y A 

where d'x=‘-^~ > C is any common factor. A is the assumed 
mean. 

Example 7. Using step deviations method calculate arithmetic 
mean for data given in example 5. 

Solution : 


(years) 


No. of 
Persons 

■/ 


Mid 

Value 

X 


A = 45 C=10 

dx=X—A d’x=dxlC 


fd'x 


20- 

-30 

5 

25 

—20 

30- 

-40 

8 

35 

— 10 

40- 

-50 

7 


0 

50- 

-60 

6 

55 

10 

60- 

-70 

4 

65 

20 

V 


—2 
— 1 
0 
1 
2 


— 10 
— 8 
0 
6 
8 


:T 


27=30 


Sfd‘x^-A 


or 


X =AH — 


3r-45+ 


-4 

30 


xlO 


X'=45—l •33=43*67. 


Remarks : 

(/) The step deviations method is widely used to calculate mean. 

It has the merit of making calculations very easy. a,vi»tions 

r,i) The value of mean by using direct, short cut or step deviations 

me/h^’d Is'^ always same. This is also clear from exa^ 
where we get same value of average age i.c. 43 67 years lor 

datp. 
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Arithmetic meaD in the case of locInsiTe Class Intervals. In this 
case there is no need to convert the class intervals into exclusive form. 
We apply the formula and find mean. 

Example 8. Calculate mean from the following data. 


Class interval : 10 — 19 20 — 29 30 — 39 40 — 49 50 59 


Frequency : 

^ Solution 

% 

‘-,-5 

» 

• / 

8 

7 

3 

2 

Class 

Interval 

Frequency 

f 

Mid 

Value 

X 

1 

A^34-S 

dx=X~A 

=X—34-5 

C^IO 

d’x^dxiC 

■ 

/<i'x 

iX' 

10-19 

5 

14-5 


—2 


20-29 

8 

24-5 

—10 

— 1 

— 8 

30-39 

7 

34-T"' 

0 



40-49 

3 

44-5 

10 

1 

3 

50-59 

2 

> 

54-5 

20 

2 

4 

1 ' 2:/=25 


• 

X/d'x= 

=—11 



X =A+ 


Zfd’x 

Sf 


xC 




^34*5+ 



xlO 


lc*=34'5— 4-4=30*l. 


Arithmetic Mean when Cumolative Frequency Distribuiioo is given. 
Ip this case^ the class intervals can be either in “More than** form or 
“Less than** form. The class intervals are first converted into simple 
form and then the mean is calculated. 



Example 9. Calculate mean from the 
students. \ 

Marks (More than) : 10 20 

No. of Students : 100' 88 


data relating to marks of 

30 40 50 60 
72 45 20 5 


SoJotioD. Since 100 studenu get more than 10 marks and 88 

students get more than 20 marks, therefore the number of students 

wth marks from lO to 20-is 100-88=12. SimUarly, other valuesSare 
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Marks 

No. of 
students 

Class 

intervals 

No. of 
students 

f 

Mid 

% 

value 

X 

A=>35 

C^IO 

dx- ^ 

fd'x 

More than 10 

100 

10—20 

12 

1 

15 

—2 

—24 

,e » 20 

88 

20—30 

16 

25 

-1 

—16 

» 30 

72 

30-40 

27 

35 

0 

0 

.. >. 40 

45 

40—50 

25 

45 

1 

25 

e, .. 50 

20 

50—60 

15 

55 

2 

30 

» 60 

5 

60-r70 

5 

65 

3 

1 

15 


r/=ioo 

j 

Efd^x 

^30 


t 


X =A+— x*- 

=35+ j^xlO 
X =35+3=38. 

A in the case of open end class intersals. Class inter- 

Arithmetic mMn id e 

“'■f o? ^th are missing, lu such case the lower Umit of 

1=1 h determi^ on the basis of size of immedmtely succeeding 
class a^d th^e upper limit of last class is determined on the basis of 
size of immediately preceding class interval. 

Example M. Calculate average weight from the following data. 


f 


Weight 
in kgin. 


I^ss than 
10 


10—20 20—40 40-60 60—65 65&above' 
18 20 35 40 5 


Frequency ; 12 

e i-#:nn Since size of second class interval is 10, the lowei limit 
of filS’Ss 0 an“ also since size of last but one class is 5. the upper 

limit of last class is 70. 
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Weight in 
kgm. 

Frequency 

f 

Mid value 

X 

II 

•II 11 

f. d^x 

0— 10 

12 

5 

—25 

—5 

-^60 

^ 10-20 

18 

15 

—15 

-3 

—54 

' 20—40 

20 

30 

0 

0 

0 

; v40-60 

35 

50 

20 

4 

140 

60—65 

40 

62*5 

32*5 

6*5 

260 

65—70 

5 

67'5 

37*5 

7-5 

37-5 




i:fd'x=323S 


X = 


X = 


323*5 

30+ 5=42*44.. 


Determinttion of missiog frequency when mean is given. 


Example 11. From the following data determine the number of 
workers earning R$. 230. 


Wages Rs. 
(Mid values) 


210 220 230 

240 

250 260 

No. of workers : 

15 35 — 

50 

42 18 

It is given that average wage is Rs. 236*15. 



Solntion. Let us denote missiog frequency by 


Wagee (Rs.) 

No. of 

A^230 Cs 

»/# 


Mid values 

workers 

dx^X—230 d'x^dxIlO 

f.d'x 

X 

f 



210 

15 

\ 

'^20 

-2 

—30 

220- 

35 

—10 

-1 

—35 

230 

fx 

® 1 

• 

0 

240 

SO 

10 \ 

1 

50 

250 

42 

20 

2 

84 

260 

. 18 

30 

3 

54 

r/= 

»»+/. 



Efd'x^ng 

ir=A+^*xc 
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or 236-15—230= 


1230 


I6O+/1 
or (6-15)(160 4 -/i)= 1230 
984+6-15 A=1230 
6- 15 /i=246 
246 

j\'~ 


or 

or 


or 


615 


=40. 


Therefore, number of workers earning Rs. 230 is 40. 

Correction of Incorrect Mean. Sometimes, by mistake wrong items- 

are included in the data which result in the wrong value pf mean also. 

This mean can be corrected by following the procedure given below . 


H 


(0 Calculate correct Zx. 

Correct i:x=lncorrect Tx- Wrong values + Correct values. 


We know that therefore i:x=N . X. 

n 


((/) Calculate Correct Number of Items (n). . 


Correct n=Origiaal «-Wrong rtumber °f 


Example 12 The average weight of a group ^f 10 sludenU was 
50 kgm. was later found that a student whose correct weight 

54 was wrougly taken as 45. Find correct mean. 


Solution. 

Given 


Let us represent weight by X 

n=l0. -x^SOkgm. 

Wrong value=45, correct value = 54 

Incorrect rx=n. x— 10x50=500. , value 

Correct 2:x=Incorrect ^x-wrong value + correct value 

=^500—45+54=509 

Correct n=original n— wrong number of items 

+correct number of items 

= 10-1 + 1 = 10 

Correct i^x_509 


Correct Mean x — 


or 


Correct n 
X =50*9 kgm. 


10 


13 The mean marks of 50 students was found to ^ 
the correct mean. 




y 
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SolutioD. Given n=50, X =45 

Wrong values. 42, 52 Correct values— Nil 

Incorrect Sx=n.~x =50x45=2250 
Correct 27 jc= I ncorrect wrong values 

=2250— (42+52)=2l56 
Correct /i=original n — wrong number of items 


= 50—2=48 


Correct Mean x = 


Correct Sx _ 2156 
Correct n 48 


Combined Mean. It is also known as mean of the means. If 

■X7 and are means of two groups I and II taking n, and /ij values 
•respectively, then the mean of both the groups is given by 



n, X i+Ot X g 


Here X 12 is called combined mean. 


Example 14. In a dass of 100 students there are 40 boys and 
.^0 girls. The mean marks of boys are 50 and mean marks of girls are 
55. Determine the mean marks of the entire class. ^ 

Solution. Let us denote marks of boys by Xi and marks of girls 
by X,. 


Therefore, given 

Xi=50 ni=40 


% 

*^1=55 n3=60 


We know that 



or 

^ 40x50+60x55 

40+60 

2000+3300 

100 


— 5300 „ 

100 

% 

Example 15. The mean annual salary paid to all employees in a 
factory is Rs. 500. The average salary paid to male employees 
is Rs. 520 and to female employees is Rs. 420. » Determine the 
percentage of male and female employees. 

Solution. Let rii be the number of male 
the number of female employees. Suppose there 

employees and be 
are 100 employees. 

• 

• • 

ni+njsailOO 


or 

II 

s 

1 

a 


Given 

X 1=520. X, =420 

and iris=500 
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We have 


X 1*— 


n, X i+n^X* 


or 


n,f500)-^(100-ni)(420) 

100 


n,-rO2=100 


or 

or 

or 

Since 


50000=500^1 + 42000—420 n, 

8000=80 Hi 

//j = 80 

n2=I00— Jii 712=20. 

Therefore, percentage of male employees=80 
and percentage of female employees=20. 

Algebraic Properties of Arithmetic Memo. 

I. The sum of deviations takei^ from actual mean is always equal 




to zero. 

i.c., 2;(X-X)=0 


5 10 

IS 

20 

25 

-10 -5 

0 

f 

5 

10 


1 2:X=75 


1 2:(X-x )=o- 


For example 

X 

X-li 

=(X-15) -10 

2. The sum of squares of deviations from mean is minimum. 

i.e. T(X- T)’ « minimum. 

For example 


X 

io 

20 

30 

40 

50 


X-\ 

-20 

-10 

0 

10 

20 


(X- X)* 
400 
100 
0 

100 

400 


2:(X-in**iow) 


X— 25 

(X-25)* (X- 

-35) 

pC-35)* 

-15 

225 

-25 

625 

-5 

25 

-15 

225 

5 

25 

-5 

25 

15 

225 

5 

25 

25 

625 

15 

4 

225 

) 

2:(X-25)* 

= 1125 


r(x-35y 

=1125 


ZX=I50 

N=5, ir=30 . . . 

Therefore, sum of squares of deviations from mean .s m.nunum. 

3. Mem is affected accordingly if the observations are given rr.athe- 

matical treatment by any constant term. 


r 
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X 

5 

10 

15 

20 

25 


X+2 X-2 (X).2 X/2 

7 3 10 2-5 

8 ' 20 5 

17 13 30 7*5 

22 18 40 10 

27 23 50 12*5 

2:(X/2)=37-5 
N=5 

(X/2)=7 5 
=i=' 5 r /2 


2:x=i75 rpC+2)=85 2:{X-2)=65 

N=5 N=5 N=5 

X=I 5 (x+^=J 7 (jr: 2)«13 

®X +2 =ir -2 


i:2X-]50 
N =5 
(iX )=30 
— 'x'. 2 




' 2 5 8 11 14 I rX =40 

^8 8 8 8 8 |2:x-40 

ajreaed by 

8 9 

2 3 I £dx^i, X=A+r<£r/5 

M -3 -2-1 0. r*— 

, ,,, X=9— 10/5=7 

r. Arlihmciic mean can be in-aral maihcmatU allv 

- x-..xo„.Na,c ...wn. 


Ar=6, <6f=X— A, 
A=9, <ix=X-A, 


5 
— 1 


6 

0 


7 

1 


X = 


rx 

N 


t'y 

or 

X 


or rx=N.“ 


J; y,nean’^""''Af/'“ >*•'•// 6e /o the 

jjerence of means provided the mm, ber of obsenations h equal. 

In other words mean of(X±Y)=Mean of X±Mean of Y 



6S 


X 


X-fY 
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X-Y 


5 

2 

7 

3 

_ rx 75 . - 

^ - N “s 

10 

4 

14 

6 

__ lY 30 , 

^ - N “ 5 

15 

6 

21 

* 

9 

X+Y =-^-=21=X-fY 

20 

8 

28 

12 


25 

10 

35 

15 

=9=x— y 

5 

t 

=75. 

2:y=30, 

SeX+Y), 

r(X-Y) 




= 105 

=45 



S If there are two or more series with their respective means and 
number of observations, we can find the combined mean by using ^hefoUQ^v- 
ing formula 

_ where Ni= No. of observations 

^ series. 

N*=No. of items of second series. Xi=mean of first series 

^=smean of second series 

>^3=combined mean. 

e.g. N, = 50. N,= 30 

5 ^ == 40 . x :=80 

50 X 40 + 30 X SO 2000 +2400 

X,2 = 


50+30 


bO 

_4400__„ 

8U 


Merits and Demerits of Arithmetic Mean. 

Merits . . • . 

1. The calculation of arithmetic mean is very eas>. 

2^ The arithmetic mean is based on all the items in the series. 

~ It can be used in further statistical functions. 

The arithmetic mean is least affected by sampling fluctuations. 

It is a very useful tool for making comparisons. 

The value of arithmetic mean is rigidly defined. 

Demerits. Inspite of so many merits, arithmetic mean is not free 

from limitations. The following are some of its demerits : 

1. Since mean is based on all the items, it cannot be calculated 
if any item is not known. 

2. Arithmetic mean is adversely affected by the presence ot 

extreme items. t 


4 

5 

fv 
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3. It cannot be determined graphically. 

4. It can be a figure which does not even exist in the data. 

Inspite of above limitations, arithmetic mean is widely used 
measure of central tendency and it is considered to be one of the 
best tools of statistics. 

MEDIAN 

Median is a positional measure of central tendency. It divides 
the given data into two'equal parts. 50”o items are above median 
and 50% are below it. If the variable under Consideration is of 
qualitative nature like honesty, beauty, friendship, knowledge etc. 
then median is considered to be the better average. According to 
Connor, *'Median is that valu'’ of the variable which divides the group 
inth iwo equal partSt one part comprising all values greater, and the other 
all Y'dues less than the median." 


Calculation of Median 

I. Individual Series. The steps for calculating median arc as 
follows : 

(a) Arrange the data in either ascending order or descending 
order. 


(h) Apply Median=sSize of 


n+\ 


th item. Where n is the 


number of items. 

Example 16. Calculate median value for the data : 
** 7. 8 2 9 16 12. 

Solution. Let us arrange data in ascending order. 

X 


8 

9 

' 12 

16 


M = Si 2 e of -^^^th item 



= Sizc of — J * th item 

= Size of 4lh item 
= 8 

median is 8 


n^7 


DevinsU^^nings the runs scored by Kapi] 

45 62 IV V 

Calculate Median. 

in a^eiSng ordeV. available data of runs scorec 


VI 

18 
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Runs 

3 

18 

45 

A 

47 

51 

62 


M = Si 2 e of 
=Size of 


1 

2 

6+1 


tb item 
th item 


=Size of 3*5th item 

= i!+£r46. 


Therefore, the median score of Kapil Dev is 46. 


II. 

follows. 

order. 

( 6 ) 

(c) 


Discrete Series. The steps for calculating median are as 
Arrange the data in either ascending order or descending 


Find cumulative frequency (denoted as c. f ). 

Apply Median=Size of N/2th item. 

where N= Z*/(total of frequency) 

(d) The value of the variable whose cumulative frequency 
covers N/2th item is called median value. 

Example 18. Find the median from the following data 
Variable : 15 19 25 37 45 62 

Frequency ; 8 7 6 12 20 13 

Solution. Since the values of the variable are already arranged 
in an ascending order, median is calculated as follows. 


Variable 

Frequency 

f 

c.f. 

15 

8 

8 

19 

7 

15 

25 

6 

21 

37 

12 

33 

45 

20 ‘ 

53 

62 

23 

76 


Z 

II 



M=Size of N/2th item 
= Size of 76/2th item 
sSize of 38th item 


Since 38th item lies in the cumulative frequency 53, the median 
is 45. 

III. ContiDQOus Series. The steps for calculating median are 
as follows. 

(a) Arrange the class intervals in an ascending order. 

\ If the class intervals are given in inclusive form, then 

convert them to the exclusive form. 

(c) If cumulative frequency distribution is given, then convert 
it to simple frequency distribution form. 

(d) Find cumulative frequencies. 


V 
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(e) Apply M=Si 2 e of N/2th item. Where N is the total of the 
frequency. 

(/) By using step e we shall find only a class interval in which 
median will lie. To find a unique value of median we use the 
technique of interpolation and following formula is applied. 






^[^th item-, 



Where is the lower limit of the median class interval, i is the 
size of median class interval, /is the simple frequency of median class 
interval, N/2th item is obtained in step e, and c is the cumulative 
frequency of the class interval preceding median class interval. 


Example 19. Calculate median from the following data. 



N^70 


Median=Size of N/2th item 
“Size of 70/2th item 

“Size of 35th item. 

• 

> class tate'rvaf fa 2^30.“" “ frequency 51. the median 

Applying the technique of interpolation. 

Here Lis=20, 

/= 25 . 


1 


/= 10 (size of class interval! 
N/2th item=3S, Ca26 

M=20 + §[35-26 ] ' 


• * 
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= 20 + 2 ^( 9 ^ 

M=23*6. 

Example '20. Calculate median for the data given belo\^ 

Marks : 5-9 10-14 15-19 20-24 25-29 30-34 

No. of Stuoents : 25 ^ 35 55 45 62" 28^^ 

Solution. Since the class intervals are in inclusive form wp ^ 
convert them to the exclusive form.* * 


Marks 

No. of Students 
(/) 

< c.f. 


4 5— 9-5 

25 

25 

— 

9 5— 14-5 

35 

60 


14-5-19 5 

55 

115 


19-5— 24*5 

45 

160 


24-5—29 5 

62 

222 


29-5— 34-5 

28 

^1 A M A 

250 



Median=Size ofN/2th item. 

= Size of 250/2th item 
=Size of 125th item. 

lower limit of succeeding class — upper limit of preceding class 

2 


i.e. 


^ ^0-9 I ^ , 

d= —^=2 


Now we subtract 0 5 from lower limit of each class and add 0*5 
to the upper limit of each class. Now the class intervals are exclusive. 

This item lies in the cumulative frequency 160 therefore, median 
class interval is 19‘5 — 24*5. 


Applying Interpolation, 

M=L.+ j[xth-C ] 


\ 


or 


M=;I9-5+ 


45 


^ 125-115 J 


M=I9*5+^(10)=20-6I. 


*The method of conversion is to find the value ofd. 
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Example. 21. From the data relating to age of 100 persons 

calculate median age. , t .. 

Less than Less than Less than Less than Less than 

^ in iO 30 40 50 

Age (years) : 10 ,^0 

No. of Persons ; 12 20 

Sointion The giv,en frequency distribution is iumulative. 
first !onvm it to the® simple form end then calculate median. 


Age (years) 


No. of Persons 

if) 



Less than 10. 
10—20 
20-30 
30—40 
40-50 


12 

8 

20 

38 

22 


12 

20 

40 

78 

100 


N:=100 






\ o 




M=:=Size of N/2th item 
=Size of I00/2th item 
si^Size of 50th item. 

The 50th item lies in the cumulative frequency 78. Therefore, 
the median class interval is 30—40. 


Now 

Here 


M=L.+ j[!^th-c] 

L,=30, i=10. /=38, N/2th=50, C-40. 
M = 30+ 50-40 J 


=30+ (10)=30+ 


10 

38 




:=32-63. 


Example 22* 

Median. 

Mid values : 
Frequency : 


From the following data find out the value of 


S 

4 




# 

.• » 




15 

8 


25 

12 


a 


35 

32 


45 

20 




.> 

0 

s 

V 


o 

5 




5 
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Solution. The class intervals are as follows : 
0—10. 10—20. 20—30. 30—40. 40-50. 


Classes 

Frequency 


C.f. 

0—10 

4 


4 

10—20 

8 

■ 

12 

20—30 

12 


24 

30—40 

32 


56 

40—50 

20 

M=Sirc of — th item 

=Size of ^th item. 
=Size of 38th item. 

( 

16 


It lies in C.f. 56. 

Median class interval is 30— 40. 


Applying 

or 

or 


M=* 


Li+4r[-^th-C 


M*30+ 


M=*30+ 


«30+ 


f\ 2 

10 
32 

\0 
32 

140 

~3T 


|38— 24 j 

i"i 


=304*4*375 
= 34*375 


Determination of Missing Frequency. 

Example 23.' In the frequency distribution of 100 families 
given below, the median is known to be 50. Find the missing 

frequencies. 

Expendit-ure (Rs.) : 0-20 20-40 40-60 60-80 80-100 


No, of Families 



9 



9 



Solution Two frequencies corresponding to class intervals 20—40 
and 60-80 are missing. Let us represent ‘corresponding 

to 20—40 by /i and frequency corresponding to 60—80 by/*. We get 
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Expenditure 

(Es.) 

No. of families 
(/) 

c.f 


0- 20 

14 

14 


20- 40 

/i 

14+/, 


40— 60 

26 

40+/, 


60— 80 

/. 

40+/,+/, 


80—100 

16 

56+/,+y^ 


N = 100 


Given total frequency s= 100 


have 


Since last cumulative frequencjr is equal to total frequency. 


we 


56+/,+/j=100 
Of /. 4/2=44 
or /.=44-/. 

Now M= Size of N/2th item 
=Size of 50th item. 

But it is given that median is 50. 

lassTme^^aHs -"'dian 

Applying interpolation : 


« 

4 • 


or 


or 


or , 

or 

But 


M=L,+ ] 

Li=40, j=20, /=26, C 
M=40+ ^ [50-(I44-/.)] 


= 144/,, N/2=50 


50=40 + 


20 

26 


[50-14-/,] 


*“= "a ] 

10x26 _ 

20 /i 

/j=36-13 

/i=23 

/.=44-/i 

7 *= 44 — 23=21 
/i= 23 and /j=2I 


Given M»50 
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Mathematical Property of Median. The sum of deviations taken 
from median (ignoring algebraic signs) is always minimum, fn other 
words, ^ I X — M I is always minimum. Here X is the variable and 
M is its median value. Let us take an example. 


X 

1 A'-y5 1 

1 X-IO 1 

1 

o 

5 

10 

5 

15 

8 

7 

2 

12 

10 

5 

0 

10 

15 

0 

5 

5 

20 

5 

10 

0 

25 

10 

15 

5 

30 

15 

20 

10 

4 

X 1 X— 15 [ =52 

27 1 X— 10 1 =57 

27 1 X— 20 1 =57 


N4- 1 

M=Sizeof th item 

= Size of th item. 


= Size of 4th item. { 

M=15. 

From the above example we find that when deviations are taken 
fromlSi.e., median value, then sum of deviations (ignoring signs) is 
minimum i.e., equal to 52. 

Merits and Demerits of Median. 

Merits : 

1. Median is not at all affected by the presence of extreme items. 

2 It is a very useful measure when data is qualitative in nature 
i.e., it cannot be expressed in quantitative terms, e.g. data relating , 
to beauty, honesty, intelligence etc. 

3. The value of median can be determined graphically also. 

Ogive or Galton’s method can be used for this purpose. . 

4. It is easy to understand as well as calculate. 

5. It is used in further statistical analysis, e.g., in the calculation 
of skewness, mean deviation, sampling etc. 

6. It is very useful in the case of open end class intervals. 

7. It satisfies most of the essentials of an ideal average. 

Demerits : 

1. Median is not based on all the items. It does not give any 
importance to extreme items. 
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2. Median is more affected by sampling fluctuations than arith- 
metic mean. 

3. It is not suitable for farther algebra.’c treatment i.e., we can- 
no^nd combined median. 

4. The calculation of median involves the additional work of 
arranging data. 

5. In the case of continuous series we do not gel exact value of 
median but only interpolate the most likely value. 

Qaartiks. Deciles and Percentiles. These are also positional 
measures (also called partition values). Median divides the given data 
into two equal parts. On the other hand quartiles, deciles and per- 
centiles divide the data into four, ten and hundered equal parts respecti- 
vely. Qi, Di and Pj are respectively called lower quartile lower decile 
and lower percentile. Similarly Q„ D. and P„ are called upper quartile, 
upper decile and upper percentile respectively. Q, covers 25% of the 
data D, covers 10% and P, covers only 1% of data. Similarly D. 
and P„ respectively cover 75%. 90% and 99% of the data. 

Calculation of Quartiles, Deciles and Percentiles. All the steps 
involved m their calculation are same as in the case of median. For 

’ relating to arrangement of data, determination of 

cumulative frequencies and exclusive class intervals are the same. 

I. Individnal Series : 

Qi^size of - th item. 

4 

Q 3 =size of th item. 

D,=size of 1(2^ th item, 

Pgo— size of — \h item and so on. 

Median=Q,=D5=P„. 

a.-gf D^- data relating to wages of workers 

XI » V8» *^4* *60’ 

Wages (Rs.) 50 55 40 58 62 80 70 

Sdlntion : 

Wages (Rs . ) 

(arranged data) 


40i 

50 

55 


Qi of ^ -th item. 

J I t 

=Size of ^^th item. 
*=Size of 2nd item. 
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58 

62 

70 

80 


n=7 


... Qi=50. 

Q 3 =Size of th item. 

=^Size of 3(2)th item. 

=Size of 6th item. 

Q3=70. 

D^^Size of 

= Size of item. 

=Size of 3*2th item. 

=55+-2(58— 55) 

D*=55+'6=55-6 

P«,^Sizeof ^‘^ - ^ bitem. 

=Size item. 

:^Size of 4‘8th item. 

=58+*8(62— 58) 

P„=58+3-2=61-2. 

II. Discrete Series : 

N 

Qj=Size of-^th item. 

3N 

Q,=Size of -^th item. 

N 

Dt^sSize of item. 

55N 

Pw=Size of j^th item. 

Example 25. Pfo™ following data find Qa and Dg. 
Variable ' : 10 12 15 18 21 24 

Frequency : 5 8 7 9 
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Soliiti( 


Variable 

/ 

c. /, 

> 

10 

5 

5 

3N 

Q8=Size of — ^th item. 

12 

8 

13 

=Size of th item. 

4 

15 

7 

20 

=Size of 30th item. 

18 

9 

29 

30th item lies in 

21 

6 

35 

c. /. 35, therefore 

24 

5 

40 

Q,=21. 

N 

=40 


6N 

D.— Size of — TT-thitem. 


=Size of th item 
=Size of 24th item.^ 

It lies in the c.f. 29, therefore sixth decile is 18. 

in. ContiDoons Series : 

4 

Qi=Size of “^th item. 

After applying interpolation 


Qi-Li-f-y^-^th — cj. 


Similarly, Dg^Sizc of ^th item. 
After applying interpolation 

-f} 

pTs^Size of th item. 

After applying interpolation 

p i r78N 


•«-L,+ ^[^th -c]. 


data^"^'* ^ Calculate twenty sixth percentile from the foUowmg 

Qass interval : ■ 0~I0 

Frequency : g 


10-20 

12 


20—30 

30 


30-40 

35 


40—50 

15 


80 


Solution 


Class interval 


0—10 


10-20 


20—30 


30 

40 


•40 

50 


Frequency 

(/) 


12 

30 

35 

15 


c.f. 


8 

20 

50 

85 

100 
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P=Size of item 


. 26(100) . 

= Size of — th Item 
s=Size of 26th item 


N^lOO 

26th item lies in c,f. 50. Therefore required class interval is 
20-30. 


Applying interpolation 

P.=L.+ I[2f„,h-C] 

= 20+ LO [26-20 ] 

P35=20 + 2=22. 

MODE 

It is another important and generally used measure o'" central 
tendency. Mode is the value of the variable which occurs for the 
maximum number of times or has maximum concentration of items 
around it. According to Zizek, ** Mode is the value which occurs most 
frequently in a series*'. 

The word mode has been derived from the French word “La 
mode” which implies fashion. Thus mode is a characteristic which 
is most common. In our day to day life, we generally talk about 
most common size of shoe, most common colour of a cycle, most 
common size of ready made garments, most common income, weight, 
height etc. While talking about all these we have none else but mode 

in our mind. 

In any data there can be either one or more than one mode. 
When there are two values of the variable having same maximum 
frequency, then the data is said to be Bimodal. Similarly when there 
are three or more such values, the data is said to be,7r/morfa/ or 
Multimodal respectively. 

Calculation of Mode. 

(o) Individual Series. In this case the calculation of mode 


measures of central tendency * ' 

•c very simule It can be determined by inspection only, the value 
wearing for maximum number of times is called modal value. 

Example 27. From the following data relating to marks of 
students tind out modal marks. 


Roll No : 1 2 3 4 5 6 7 8 9 10 11 12 

Marks : 15 18 12 18 20 22 14 18 16 18 20 35 

SolnfioD. From the given data we find that there are four students 

getting 18 marks each. Since this is the maximum number of times 
of occurrance of any value, mode is 18. 

Example 28. Determine mode from the following : 

Value 14 18 35 58 67 67 56 72 67 

58 95 58 90 78. 

Solution. In the given data 58 and 67 both 
(maximum number of times), there are two modes 58 and 07. Data 

is hence bimodal. 

(b) Discrete Series. Sometimes mode can be determined by 
following the method of inspection in the case of discret e series. The 
value around which items are heavily concentrated is called the modal 

value. For example let us have the following data. 

Marks : x 10 15 20 25 30 35 40 

No. of students : / 5 12 30 50 40 20 3 

The above example makes it clear that maximum frequency as 
well as concentration is at value 25 where 50 is the frequency. 
Therefore, mode is 25. However, the method of inspection cannot be 
applied when the items are concentrated at more than one value. 
In such cases we find out the maximum concentration by making a 
grouping table and an analysis table and hence mode is calculated. 

In a grouping table there are six columns. First column is the 
frequency column. In the second column frequencies are added in 
groups of two each. In column third we add the frequencies in two’s 
leaving the first frequency. The fourth column is prepared by adding 
the Jri^uencies in three’s, starting from first. In column fifth we add 
frequencies in threp^ leaving the first frequency. The sixth column 
is prepared by adding the* frequencies in three’s leaving first two 
frequencies. The highest total in each column is marked. 

In the' ani^ysis table we 'write value of the variable in the extreme 
left cohimnt ^owh bar 'is' 'placed for each value whose frequency is 
marked inlhe grouping '^ble for all the six columns. The value with 
the highest number of bars is called the modal value. ^ - 

Example 29. From the following data relating to wages of workers 
m a factory find out the modal wage. 

Wage (Rs.) u aaO . 14Q. > 200. . 25.0 270 400 

No. of workers : 5 20 25 23 20 15 
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Solalioo : Grooping Table 


Wages Rs. 

Column 

I 

No. of workers 

f 

// 

/// 

1 

IV 

V 

VI 

120 

5 

1 


T 






125 


1 




140 

20 

J 


50 







145 





200 

^■5 

1 

J 

J 


68 

“I 









250 

23 

J 

1 

1 

J 


68 

# 



43 





270 

20 

T 

J 




J 


1 

1 35 


IHH 




300 

15 

J 

1 


1 




Analysis Table 


Wages 

Rs. 

I 

J 

II 

III 

IV 

V 

1 

VI 

'T otal 

120 





s * 

1 

0 

140 



1 


1 


2 

200 

1 

1 

1 


1 

1 

5 

250 


1 


1 

1 

1 

4 

270 




1 


1 

2 





1 


1 

1 

1 


Since maximum number of bars is associated with 200, the mode 


is also 200. 

(c) Comimous Series. In the case of continuous series we first 
find modal class interval by using the techniques of grouping table and 
analysU table. After this we apply the technique of interpolation to 

find the value of mode (Z). 

Mode- or 

where Lt is the lower limit of modal class interval. 
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Ai— \ fm~“fp I ^ • u 

where fm is the frequency of modal class interval and^ is the 
frequency of the class interval preceding modal class intervaU»| } indicate 
that only absolute value is taken i.e., signs are ignored. 

A*= 1 fm—fg I 

where fg is the frequency of the class succeeding modal class 
interval, i indicates the size of the modal class interval. 

Note. While calculating mode in the case of continuous series, 
the following points should be noted. 

(/) Class intervals are arranged in an ascending order. 

(I'O Class intervals should be exclusive. If they are inclusive, they 
must 1^ converted into exclusive form. 

(iny^he frequency distribution should be simple. If it is in 
*‘more than" or ‘*le$s than" form, it must be converted to the simple 
form before calculating mode. 

{ivf ^ The class intervals must be equal or uniform. If they are 
not equal, then we make them equal on the assumption that the 
frequencies are equally distributed throughout the class. 

Example 30. From the following data relating to weight of persons 
find out the modal weight. 

Weight (kgm.) : 40- 50 50—60 60 - 70 70—80 80—90 

No. of Persons : 18 20 25 30 28 

Weight (kgm.) : 90—100 100—110 

No. of Persons : 24 12 

Sflntion ; 



50-60 

60—70 

70-80 


80—90. 

90—100 

100—110 


28 

24 


152 


136 
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Analysis Table 


Weight 

{kgm.) 

/ 

II 

III 

IV 

V 

VI 

Total 

40— 50 




t 



0 - 

50- 60 





1 

4 

1 

60— 70 


1 



1 

1 

1 

3 

1 

70- 80 

1 1 

1 

I 

1 

' 1 

1 

1 

1 6 

80— 90 



1 1 

1 

1 


I 

3 

90— 1 00 



1 

I 



1 

100-110 







0 


Since maximum concentration is found at class interval 70— 80, 
it is called the modal class interval. 


Applying Interpolation 


2=L,-f 


1 


xt 



+ A* 

Li=70, Ai= \ fm—fp 1 

j =30—25=5 
A2=|/m-/. I =30-28=2 
1 = 10 . 

Substituting these values in the above formula, we have 

5 


Z=70+ 

=70+ 


5+2 

50 


xlO 


==70+7 14=77*14 

Therefore, modal weight is 77*14 kgm. 

* 

Example 31. Calculate mode from the following data. 

Mid.Valuef^: 12 18 24 30 36 42 48 

Frequency : lOO 120 480 580 440 200 80 

Solution. Since mid. values are given, we first determine class 
itervals. Since gap in each mid. value is equal to 6, the class intervals 


i'- 


i 


•tl* 
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will be as follows. 




Class Interval 

9=^l5 

15—21 

21—27 

27—33 

33—39 

39-45 

45—51 

Mode=Li+ 

Mode=27+ 


Frequency 


100 

120 

480 

580 

440 

200 

80 



Ai+Aa 

100 


100+140 


XI 


x6 


By inspection, modal class 
interval is 27— 33 because it 
has maximum frequency and 
also maximum concentration 
of items. 

Lj=27 

\fni—fp 1 

580-480 

s^lOO 

At** I fm—fr 1 

,*580—440 
:=^140 
1=6 


=27+2*5 
Mode =29*5. 

Example 32. The monthly profits in rupees of 100 shops arc 
distributed as below : 

0—100 100- 200 200—300 300- 400 
12 — 27 20 

500—600 
6 

Determine the missing frequencies if the mode is 256*25. 

Solution. Two frequencies arc missing. Let us denote them by /i 
and^ we have 


ProBts Per Shop (Rs.) 
No. of Shops 

Profits Per Shop (Rs.) 
No. of Shops 


400—500 


ai 


Profits Per Shop 
{Rs.) 


Noi of Shops 

f 


0—100 

12 

100—200 

A 

200—300 

27 

300—400 

20 

406- 500 

ft 

500- 600 

6 


W.C have 65+/i+^=100 
or /i+/s=35 

Since mode is given 256*25 it 
must lie in the class interval 
200— 30C. 

Ai 


m 

• • 


100 


Z=L,+ 


Ai+ At 


XI 


Ai= l/m~/p| =27-/,. 


Li=^200. 
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* « 


or 


A,- \fm~-A\ =27-20=7 

1*100 


256-25=200 + 


27-A 


56-25= 


(27-/.)+7 
2700-100A 


xlOO 


34-/, 

or 56-25 (34— /)=2700— 100/, 
or 1912-5— 56*25/, =2700— 100/, 
or 43-75 /, =787*5 

787*5 


or 


/i 


43*75 


= 18 


Therefore^ /i+/!*=35 

or 18^/i=35 or /a* 17, 

Relationship between Mean, Median and Mode. 

According to Prof. Karl Pearson, there exists a relation between 

mean, median and mode. It is at followt 

Mode=3 Median — 2 Mean 
or Z=3 M — 2 X 

If values of any two are given in a moderately asymmetrical 
distribution, then the value of third can be calculated by applying 
above formula. This formula is very helpful in determmmg mode 
in the case of data where mode is ill defined i.e. it is bimodal. 

33. For a moderately asymmetrical data mean and 
median are 45 and 60 respectively. Find the value of mode. 


Solotion. We know that mode=3 median 
or -1 Mode = 3(60)— 2(45) 

Mode= 180-90=90. 

V^XMerits and Demerits of Mode 

^Merits 


— 2 mean 


0) 

00 

(/») 

(vO 

(V) 


It is easy to calculate and understand. 

It is suitable in case of open end classes. 

It is not affected by the presence of extreme items 
It can be calculated graphically also. 

It is an actual value of the variable. 


Demerits 

(/) It is not based on all the observations. 
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(li) It is not capable of algebraic manipulation. 

(Hi) When the number of items is not large, mode loses its 
significance. 

(iV) It is not necessary that we get a unique mode for each data. 
It can be bimodal or multimodal. 

(v) It does not possess the merit of sampling stability. 

GEOMETRIC MEAN 

It is a mathematical measure of the central tendency. It is 
nothing but the nth root of the product of n observations of the series. 
For example if there are two observations, say x, and then G.M.^ 
(Xj-x^y/* i.e, square root of their product. 

If there are three' items 1, 2 and 4 then G.M.=^(1 r<2x4y^ /.e. 
cube root of their product. 

G.M.=(8y/*=2. 

Calculation of Geometric Mean 

(fl) Individual Series. Suppose x is any variable taking x,, x*, 

X, Xn i.e. n values. Now Geometric mean of x is the nth root 

of the product of these n items. In other words, 

G.M.=(xi. x,.x, Xn)*'". 

The calculations can be made very easy by taking log. 

log (G.M.)=l 0 g (x,.Xj.Xj...Xn)*/" 

®^l/fl log (x^.Xj.Xj.. . ...Xn) 

= l/n (log xi+log x*+log X, +Iog x„] 

log (G.M.)=:l/n £ log X 

Taking Antilog on both sides, we have 

G.M.=AL . 

Example 34. The marks obtained by four students are 25, 38, 42 
and 50. Find the value of geometric mean. 

Solution. Let us denote marks by x 
y * logx 


25 

^ 1-3979 

9 

V 

\ 



38 

1*5798 



42 

1-6232 

-=AL (1-5749) 


SO 

1 6990 

-37*58 


£ log 

x»6-2999 

% 
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(b) Discrete and Continuous Series. The formula is, 

r/ log .X 






) 


where Zflogxis the sum of the product of Io§ of variable values 

and the freauency iYis the total frequency. In the case of continuous 
series the^cla"?^!^^^^ are represented by mid values and the same 

formula is applied. 

Example 35. From the following data relating to income of 500 
families determine jgeometric mean. 

Income (Rs. Per Month) : 100 750 lOOT 1250 15M 

NO. of Families 100 ISO 75 90 S5 

SolotioD : 


Income 

{Rs. Per Month) 


X 


No. of 
Families 

f 


log X 


f, log X 


100 

750 

1000 

1150 

1500 


100 

150 

75 

90 

85 


2 0000 
2*8751 
3-0000 
3 0969 
3-1761 


200 000 
431*265 
225*000 
278*721 
269*9685 


r/*500 


Sf. log x=::1404*9545 


O.M..AL(2|t-')-AL( 


1404*9545 

500 


) 


= AL (2-8099) 

=645-5. 

Example 3«. Compute geometric mean from the following data : 
1000- 2000 2000- 3000 3000-4000 4000-5000 5000- 6000 

(Rs.) 

No. of 
firms • 


12 


18 


20 


40 


10 


HEASUReS OF CENTRAL TENDENCY 89 

Solution : 


Profits (Kj.) 

No. of firms 

f 

M.V. 

X 

hgx 

/. logx 

1000-2000 

12 

1500 

3*1761 

38*1132 

2000—3000 

18 

2500 

3*3979 

61*1622 

3000-4000 

20 

3500 

3*5441 

70 8820 

4000-5000 

40 

4500 

3*6532 

146*1280 

5000-6000 

10 

5500 

3*7404 

, 37*4040 


2:/= 100 

1 

r/log jc=353 6894 


O.M.-AL(2fc).AL(?“;“« ) 

=AL (3*5369) 

=3443. 

Special Use of Geometric Mean. Geometric mean is very useful 
and appropriate for averaging ratios, percentages and rates of change. 
It is sdso useful in determining the rate of growth and constructing 
index numbers. 

Example 37. The price of a commodity increased by 12% from 
1983 to 1984, 15% from 1984 to 1985 and 30% from 1985 to 1986. 
The average increase is quoted as 18*8% instead of 19%. Explain the 
result. 


Solntion. Total increase in price for three years is 12%+15%4- 
30%=57%. Therefore, if arithmetic mean is calculated then it comes 

since we are required to average percentages, 
the Geometric mean is appropriate measure. 


% increase 


price at the end of year 
assuming price at the 
beginning 100. 




logx 


12 

15 

30 


112 

115 

130 


2*0492 
2*0607 
2*1139 

£ log x=6*2238 


g.m.=al(^J^) 

G.M.=AL (2 0746) 

= 118*8. 

Avei^^ increase=llg g 


=A1.( 


6*2238 


) 




—100=18-8%. 
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Combined Geometric Mean : If G», G*, G„..., Gir are the 

means of the it series of sizes fit, nt. rcspeaiveiy, low 

Geometric mean G of the combined series of sizes ni+'H+*h“v ‘t 

nk is given by 

« A, F Hi log G|-t-/ii log Gi+...+ni: log Gt T 

t ni-frti+ rtk J 

Example 38. Three groups of items contain 8, 7 and 5 observa- 
tions. Their geometric means are 8*52,10*12 and 7*75 respectively. 
Find the geometric mean of 20 observations. 

Solution. Given "1=8, n*=7, JH*”- 

G|»8‘52, G»= 10*12 and G|*=775 


Novv 


= AL J 


rti lo g Gi+n* log G,+n, log G 


. . 8 . loa/(8*52>+7 . log (IQ12) +5 . log (7*75) 
= AL I ^ 8+7+5 


= AL ^ 


8x0 9304 + 7xl'0052+5x0*8893 
20 


■1 


„AL |ii|^|=AU0-94631 


20 


= 8*837 


(g) 


Properties of Geometric Mean. 


V©/ 

^ some very in* ortant properties which 

are °?o7ows ^e«7opertie» add to the us- Ulness of the geometric 


mean. 


1 W. know that in the case of arithmetic mean if each item is 
1 We know inai m remains the same. 

replaced by .f -omeUic mean, if each item is replaced 

Similarly, in the “ ?he product of items remains the same 

by the georaetne mean, .P sum of items is 35. If 

Mean of 5. ^ njean ^ the sum of items 

each Items IS replaced y n the ^.M. of the above 

remains the J' ‘f values is 1000. Ifcachitemis replaced by 

values is^l^and^prod^cj^^^^^ 10x10x10=1000 remains the same. 

Tn’c* M in the case of arithmetic mean the sum of the deviations 
r ^Wc *hc mean equals the sum of the deviations of items 
of the items ‘ sians) similarly, in case of geometric mean 

the products o than the geometric mean to the 

product of th the product of the ratios of the geometric 

to the values neater than the geometric mean. 

- we have the values 

*• 4 5^ 20, 25, G.M. = ^lo.ouo=IO 
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No« 10 



or 5—5 

10 * 

S 10 


1C "*20 

^2r 


Thii property establishes the role of geometnc mean w a me^ 
of relative chafes. To iUustrate. if the pncj of one ^ 

increases from Rs 4 to Rs. 64 and the pnee of 
decreases from Rs. 16 to Rs. 1, the^e is no relative change m the pnw 

level. This is because the increase in price Of one is wmpensated by 
an equal redution in'the price of other commodity. Arithmetic mean is 

incapable of explaining ihis . 

Commodity Original Price New Price 

A 4 64 

B |6_ 1_ 

TC “-10 ^=325 

O.M. V64'=8 

Since there is no change in G.M., there is no change in the 
-price level. Recause of above property, the geometric mean is tised 

while aver^ng ratios or percentages. 

% 

3. The geometric mu'a i of the ratio of corre^mdiog 
\ an two series is equal to ihe ratios of their geometric means. 


Suppose we 

hajve two series X and Y. 

X 

Y 

X/Y 

1 

2 

*5 

5 

« 

4 

1*25 

10 

4 

2*5 

200 

8 

25 

GM.= 10 

G.M.«4 

G.M.- 2 5 


Merits and Demerits of Geometric Mean. 
Merits 


(0 
(»*) 
(iiO 
(fv) 
(V) 


It IS based on all the observations of a series. 

It is capable of algebraic manipulation. 

It IS not much affected by extreme items. 

It IS not much affected by sampling fluctuations. 

Demerits ; 

(0 It is difficult to calculate. 

fi/il Tt used if any value of the variable is aero. 

riv) '^'1® 1 u®*" ™ « negative. 

VI Its value cannot be calculated by mere inspection. 
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HARMONIC MEAN 

It is the reciprocal of the arithmetic mean of the reciprocals of the 
values of the variable. It is very useful for finding average speed. It 
is a mathematical measure of central tendency and gives more weight 
to small items. 


4 

Calculation of Harmonic Mean. 

(a) Individual Series. If ;c is any variable taking values Jfj, Jf*, Jfs, 
, .Tn, then its harmonic mean is given by 


or 



i.e.y reciprocal of the arithmetic mean of 


the reciprocals of items. 

Example 39, Calculate Harmonic Mean for the following set of 
values : 



Solotion : 



X 

Ifx 


10 

-L=-io/ 

10 ( 


20 

i-=-05 ) 

20 1 


25 

i=04 

2; aw 

40 


6 

•2475 

50 

^^=•020 

= 24-242 

80 




K 
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(M Discrete and Continuous Series. In 
class intervals are represented by their mid 
formula is used for both the series. 


the continuous series the 
values and the following 


H.M.= 




Example 40. 
harmonic mean. 


From the following data 


Class Interval : 

Frequency : 

\ 

Solution : 


0-10 10-?0 20—30 

10 15 75 


determine the value of 

30—40 40—50 50-60 
49 81 no 


Class Interval Frequency 

Mid Value 





f 

X 

llx 

/. 1/x 

0-10 


10 

5 

1 

5 

I0x-^ = 20 

10-20 


15 

15 

I 

15 

I5x-^=10 

20-30 


75 

25 

I 

25 

75x^ = 30 

30—40 


49 

35 

1 

35 

49 X -^=1-4 

40—50 


81 

45 

I 

45 

81 x-i = l-8 

45 

50-60 


110 

55 

1 

55 

110x^ = 20 


^/= 

340 



2/.— =11 2 

X 


n.u,-. 


-10 









Example 41. A car travels uphill at a speed of 27 km. per hour 
and while returning covers the distance at a speed of 45 km. per hour. 
Bind the 'average speed aiid verify your result.. 

Solution. Harmouic mean is suit^^ for averaging speed. 

Speed (km, I hour) 

X 

27 
45 


f 


Hx 

1/27 

1/45 
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H.M.= 


n 


1 


1 + 1 

27 ^45 


'^•03704+*02222”*059^ 
Average speed=33‘75 km. per hour. 

Verification of Result. ^ 

Let us suppose that totVl distance is 100 km. 

ipeerf Distance {km.) 

(km perfHour) 


Time Taken 
(Hours) 



Total Distance 
We know that speed= -j-Qiaj ^jme taken 

33 75 km. per hour. 

5926 

At A cvclist covers his first 5 km. at an average speed of 

at Skm./hr.and last 2 km. at the speed of 

K/h";: "FW^Ve aver^y spee^ for the entire journey. 

SoIntioD : 



Speed 

(km.fhr.) 

X 


Distance 

(km.) 

f 


I lx 


/. Ifx 


1 


10 


10 

1 


8 

I 

5 


5x^=05 

3x-1-=0'375 

2x-^=0-4 


Sf =10 




Sf . 10 n-QA 

aM.= 

• t ) 

Therrfore, fhfi averag e speed for the entire journey is 7*84 km 
per ho.yr. 
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EzanpU 43. SuppoM bananas are obtained at 2 lor ou r™ 
potatoes aH for 60 raise. If a person spends rupee one on each, find 

the average price. 

Solnthm. For finding avmge price the Harmonic mean is more 
suitable as compared to the Arithmetic mean. 

If Arithmetic mean is need. 

7 items are obtained for 140 Paisa. 

140 


Average Prices 


>20 Paisa. 


But this is incorrect because by spending one rupee each a person 

100 . 25 


can get 2'5 bananas and 


12 


i.e. ^ potatoes. Therefore 


average 


price u 


200Paise 


2*5+ 


25 


18‘4fi Paisa 


The same result is obtained when Harmonic mean is used. 

2 2 X 240 480 


H.M.» 


80^ 60 


^+20 ” 26 




=18'46 Paisa. 

(0 A.M>0.M.>H.M., when items are not equal in value. 

W A.M.nO.M.alI.M., when values of the items arc equal. 
Proof, (i) A.M>O.M.>H.M. 

Let ns suppose that a and b arc two items wbkh ate not equal i,e^ 


Now A.M. 


a+6 


O.M.=- and H.M 


or H.M. 


2a6 


«+6 • 

We know that 
( a ^)*>0 

or 2ofr>0 

« 4p+M>2a6. 



OSi 
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Adding 2ab to both sides, we have> 
«* + h* H- 2a6 > 2fl&+ 2a6, 
or {a~^by>Aab 


or 


(fl-hh)* 

4 


>ab 


or 



Taking Sq. root, we have. 

^ ab i.^., A.M. >G.M. 
Again writing > y/ ab 


a+b>2,‘\/ab 

Multiplying both sides by v'^. we have, 
y/ ab >2 . • ‘\/ ab 

or ^ /.e., G.M.>H.M. 


• • • i 



.(U> 


from I and II 
A.M.>G.M.>H.M. 


{(<) A.M.=G.M.=H.M., when a and b are equal. 


Wc havcA.M.—— 


a^b a-^a 




G.M. s= y/ ab —\/o.a 





H.M. 


2ab 2aa ^ 
fl-f-h o-\-o 2fl 


o—bi A»M»— G.M.“H. M» 
Combining (i) and (H) results, wc can say that, 
A M.^Cj.M.^H.M. 


Merits and Deirierits of Harmonic Mean 


Merits : 

(i) Ifisrigidly defined. 

(ii) It is ^asetjod all the items. 

((//) It is capable of algebraic treatment. 

(/v) It is not greatly affected by sampling fluctuations. 

(v) It is a very useful measure for calculating average speed. 
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Demerits : . . • 

(i) It is difficult to calculate and understand than arithmetic mean. 

(h) Its value cannot be calculated if any value is equal to zero. 

{Hi) It gives more weight to smaU values and less weight to large 


values. - 

Which Average to Use: After studying all the measures of 
central tendency the main question arises “which is the best 
It is very difficult to answer this question. The usefulness ^ejage 
differs from purpose to purpose and availability and nature of ^he data. 
No particular average can serve all the purposes. If the variable under 
consideration is capable of numerical measurement, the^n we oan use 
arithmetic mean. But here is a difficulty also. If the data contains 
extreme items or there aYe open end classes, then use of rnean is 
avoided. In such cases positional measures like median or mode are 
preferred. Mode indicates the most common value. So it is generally 
used whenever we are required to find the common size of hat, shoe, 
readymade garments etc. Geometric mean and harmonic mean are 
preferred whenever we intend to average percentages or speed 

respectively. 

The fact remains that arithmetic mean is commonly used because 
of its simplicity and ease in calculation. However, other averages arc 
also used depending upon the purpose and nature of available data. 


MISCELLANEOUS PROBLEMS 

Example 44t The numbers 3'2, 5*8, 7'9 and 4*5 have frequencies 
X, (x+2). tx— 3) and (x-f 6) respectively. If the arithmetic mean U 
4*876, find the value of x. 


Solution : 


Number 

(X) 

Frequency 

(/) 

f.x 

3-2 

X 

3*2 X 

5*8 

JC+2 

5*8x+ll'6 

7*9 

X— 3 

7 9x— 23*7 

4*5 

JC+6 

4-5X+27-0 


2;/=.4x+5 

21-4X+14-9 



Given x* =4*876, Putting the values, 

4*876^ - i 

4x+5 

or 4-876(4x+5)=2l-4x+ 14*9 
or I9*504x+24*380r.-2I*4x+l4*9 





V 
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or 19-504x—2l*4jf=14-9— 24*380 

or —l*896x=— 9*480 

9*480 - 

Example 45. The followiog are the monthly salaries in rupees of 
20 employees of a firm : 

130, 62, 145, 118, 125, 76, 151, 142, 110, 98, -f 

65, 116, 100, 103, 71, 85, 80, 122, 132, 95. 

The firm gives bonuses of Rs. 10, 15, 20, 25 and 30 for individoab 
in the respective salary groups exceeding Rs. 60 but not exceeding Rs. 

80, exceeding Rs. 80 but not exceeding Rs. 100, and so on upco 
exceeding Rs. 140 but not exceeding Rs. 160. Find the average bonus 
paid per employee. 

Solution. Let us first express the given data in the form of a 
continuous frequency distribution and then find average bonus. 


Salary Tally Bars 

(//i Rs,) 

Frequency 

if) 

Bonus 

{Rs.) 

W 

fx 

61— 80 

rm 

5 

10 

50 

81—100 

im 

4 

15 

60 

101—120 

nil 

4 

20 

80 

121—140 

nil 

4 

25 

100 

141—160 

in 

3 

30 

90 


• 

Z/=20 

27x^380 


, — 

Average Bonos per Employee i.e. * jy 



Therefore, average bonus paid per employe is Ri. 19. 


ExMpIc 46. Compote the weighted arithmetic mean of thejndtf 
Dumber from the following data : 


Group 
Food 
Clothing 
Fuel and light 
House Rent 

MiscellaDgoos 


Index No. 
112 
127 
118 
120 
140 


Weight 

6 

4 

5 
2 
3 


99 


measures of central tendency 


SolotioD : 

Group 

Food 

Clothing 

Fuel and Light 
House Rent 
Miscellaneous 

Index No. 

(/) 

112 

127 

118 

120 

140 

Weight 

iW) 

6 

4 

5 

2 

3 

W.I. 

672 

508 

590 

240 

420 



i:w=20 

i:wi»2430 

2rwi 

Weighted Arithmetic Mean= 

2“^° =121-5 

- 20 *=*215. 


ExaiDDle 47. For a group of 5000 workers, the weekly wages vary 
fromRs. 20 to Rs. 80. The wages of 4% of the workers are under 
Rs 25 and those of 10% arc under 30, 15% of the workers earn Rs. 60 
and over, and 5% of them get Rs. 70 and over. The tiuartilc wages 
are Rs. 40 and Rs. 54, and the sixth decile is Rs. 50. Put this infor- 
mation in the form of a frequency table and calculate the value of 

ari^netic mean. 

Solution. It is given ' that total number of workers is 5000. The 
minimum and maximum values of wages are Rs. 20 and Rs. 80 
respectively. Qi=40, Q,=54 and D,— 50. 

Qi=40 implies that 25% of workers get under Rs. 40. Q,=54 
implies that 75% of workers get under Rs. 54. Similarly D,=50 pieana 
that 60% of workers get wages under Rs. 50. 


Weekly wages Percentage of No, of workers 


{Rs.) 

workers 

{/) 

Under 25 

4% 


25—30 

6% 


30-40 

15% 


40-50 

■5% 

5000xj^=1750 

S0-S4 

15% 



100 
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54—60 

10 %* 

5000X 


60—70 

i 0 % 

5000 X 


70 and over 

5% 

5000 X 



100 % 


2 :/= 5000 


Calcnlation of Arithmetic Mean 


Weekly wages 

No, of Mid. Values 


{Rs.) 

workers 




f 

m 

X 

f.x 

20—25 

200 

22-5 

4500 

25—30 

300 

27*:) 

8250 

30—40 

750 

35 

26250 

40—50 

1750 

45 

78750 

50—54 

750 

52 

39000 

54—60 

500 

57 

28500 

60—70 

500 

65 

32500 

70—80 

20 

75 

18750 


2 ;/= 5000 

Zfx=2i65Q0 


_ 2365(K) 
* £f 5000 


Eznnplc The median and mode of the following wage 

'HiBfrihiitinn flfc knowD to be Rs. 233*5 and Rs. 234 respectivety* 

Determine the missing frequencies. Given that total frequency is 230. 
^raine 22(V230 230-240 240-250 250-260 260-270 

Frequencies 4 16 ?? 7 6 4 


-I 


* Balancing figure. 
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Let u» denote the missing frequencies by/.,/, and/,. 


Wages 
{in Rs,) 
200—210 
210—220 
220—230 
250—240 
240-250 
250-260 
260—270 

Frequency 

(/) 

16 

A 

/. 

A 

6 

4 

C-f 

4 

20 

20+/, 

20+/,+/, 

20+/,+/,+/, 

26+/,+/,+/, 

30+/,+/,+/, 


S/=230^ 



30+/,+/,+/,- 230 
or /.+/,+/,=200 

We know that Mode^LtH- 


or /t=200— /, 

Ai 


X/ 


Ai+ A* 

Since Mode=234, the modal cla» interval U 230—240. 
L,-230, 1=10. Ai- 1/m— /pi “/i—A 
Ai= I fm—f» I =/l— 

Puttug the valoet . we get 




or 

or 

or 


/.-/i 


xio 


4 

w 




Vt-fx-f. 



Now rifice/,»200^/}-/a, we have. 



or 1-2/,— gO«/r-/i 

or /i«/.-l 2/t+80 
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or 


We koow that 


N 


M^size of item. 

=3 size of iteni, 



»8ize of 115th item. 

Since the value of Median is 233*5, therefore, the median class 
interval is 230—240. 

Applying M=Li+ — C j, we have 


or 


or 


233-5=230+1^^ 115-(20.+/,) J 
3-5=^[ll5_20-/, I 

3-5/. y, f 

-fg- 


or 0-3J/,=.95_/, 


/, =95-0-35/, 


Solving equations (//) and (fi7). we have, 
—0*2/,+ 80=95-0 35/, 
or -0*2/,+0-35/,=95-80 
or 015/,=15 



or 



Putting the value of/* in equation (W/), we bav^ 

/j«95— 0*35 (100) 

/ /, =95— 35^60 

Now putting the values of/, and/, in equation (i), we have 
/,=200-/,-/* 
or /,=200— 60— 100 

/,=200— 160=40. 




r 


measures of central tendency 



Exaaple 49. Find the class intervals if the arithmetic mean of the 
foUowiog distribution is 33 and assumed mean 35. 

Step Deviation — 3 — 2 — 1 0 1 2 

Frequency 5 10 25 30 20 10 

Sol The values of step deviations are given. It implies the 
values after taking assumed mean and dividing the deviations by any 
common factor. 


Therefore, we have 


d'x 

/ 

f.d'x 

—3 

5 

—15 

—2 

10 

—20 

-1 

25 

—25 

0 

30 

0 

1 

20 

20 

2 

10 

20 


27/= 100 

r /d'x=— 20 


We know that x C 


Given x =33, A=35. 


I 


s 


Putting the values, we have 


33 = 


35+-J?-xC 




or 

or 


—2 

•200 


—20 


100 
— 20C 


xC 



a!?"*- ®^.®**®* intervals is 10. From d'x, we can no’ 
reach at the original class intervals by using the following procedure : 

-a ^ 


d^x 
dx^(itxXc) 
x>=(dx+A) 
Clau intervi 


—3 —2—1 0 1 

—30 —20 —10 0 10 

5 15 25 35 45 

1—10 10—20 20—30 30—40 40—50 


2 

20 


SO. m 
marks of 50 studento. 



Marks (More tlun) ; o 10 20 30 , 40 SO 

No. of students : 50 46 40 20 ' 10 3 
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FiDdoutthe mediao marks. If 60 per ceot of students pass this 
test, find the minimum marks obtained by a pass student. 

Solution. For calculating median, first of all the given cumulative 
frequency distribution is converted to simple form and then cumulative 
frequencies are calculated. 


Marks 

No, of Students 


0-10 

50—46-4 

4 

10—20 

46—40-6 

10 

20—30 

40-20-20 

30 

30—40 

20 — 10-10 

40 

40—50 

10— 3= 7 

47 

50—60 

3 

50 


2/ -50 


M^Size of th item 


Size of ^th item 


Size of 25Cb item. 


25th item lies in cumulative frequency 30 
Mediao class interval is 20^-30 


Applying M = Li + *** ^ ]‘ 




20 

10 


150 


-20-f ^ (13)=2Q+ ^ 
=20+7*5—27*5 

Hence the median marks are 27*5. 


rfllculalioD of Minimum marks of a pass stndent. Let us suppose 
that minimum marks of a pass student is jr. It is given that 60% 
Students ^ss the test. Therefore, 40% students get marks less than x. 
In other words, we calculate the value of 


We know that P 4 Q — Size of 


40N 


100 


th item. 


f 40x50 .. .. 
=Size of .QQ th Item. 
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saSize of 20tb item. 


It lies in the C./. 30. 

Therefore, the required class ioterval is 20—30. 


Applying P««Li+yj-^th— C | 

= 20+ >^(20-10 ]. 



lOxlO 

20 






Therefore, the raiaimum marks obtained by a past student in the 
test is 25. 


QUESTIONS 

>r 

1. What do you understand by central tendency? Explain with the 
help of an example. What purpose does a measure of central 
tendency serve ? 

2 . (a) Explain clearly the relationship between mean, median and 

mode. 

(6) What are the properties of arithmetic mean ? 

3. What is meant by an ideal average ? Discuss the essentials of an 
idea average. 

4. Compare and contrast arithmetic mean, geometric mean and 

^ harmonic mean. Which of them is least affected by extreme items ? 

5 . Oefine Geometric mean. Explain the method of calculating it 
with the help of an example. 

6. What arc the desirable properties of a good average ? Under what 

use of median, harmonic and geometric means 

ould give better results than the arithmetic mean ? Explain with 
example^. 

7. (a) What are the merits and demerits of arithmetic mean and 

median ? 

^ ( ) What are the merits of mode as an average ? 

monthly income of 9 families in a 



House No. 12 3 

Income (Rs.) 220 340 260 

( X =520). 

Calculate the arithmetic mean of 
Wages (in Rs.) 4 6 8 

No. of Workers 5 15 6 

(x=Ka»t't41 


4 5 6 7 

180 450 670 720 

following : 

10 15 16 

7 8 2 


8 9 

890 950 
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10. The weekly observation on cost of living index in a certain city for 
the year 1980~81 arc given below. Find mean. 

Index No. 140—150 150-160 160—170 170—180 

No. of Workers 5 10 20 9 

Index No. 180—190 190-200 

No. of Workers 6 2 

(lf-166-3) 

11. Calculate mean from the following data : 

Marks (below) 10 20 30 40 50 60 70 80 

No. of students 25 40 60 75 95 125 190 240 

(lC«49*58) 

12. Find the missing frequency if arithmetic mean is 28 of the data 
given below : 

Profit per shop 0 — 10 10 — 20 20 — 30 30—40 

No. of shops 12 18 27 — 

Profit per shop 40 — 50 50—60 

No. of shops 17 6 

( 20 ) 


13. The average weight fora group of 25 boys was calculated to be 
78 4 lbs. It was later discovered that one weight was misread as 
69 lbs, instead of correct value 96 lbs. Calculate the correct 
mean. 

(Correct x =79-48) 

14. The mean wage of 100 labourers working n a factory running two 
shifts of 60 and 40 workers respcciiv ‘y, is Rs. 38. The mean 

wage of 60 labourers working in the morni. i shift is Rs. 40. Find 
the mean wage of 40 labourers working in ' le evening shift. 

( X 3=* R-S. 35). 

15. The pass result of fifty students who tovk up a class test is £i\en 
below 

Marks 4 5 6 7 8 9 

No. of students 8 10 9 6 4 3 

If the average marks of all the fifty students was 5-16. find out the 

average marks of the students who failed. ( ), 

16' From the rollowing data of age of 10 students find the median age. 


Age (years) 


20. 22, 18. 17. 19. 25, 

30, 32. 34. 27. 
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17. Find the value of median from data below 

Income (Rs.) ICOO 1500 &00 2000 2500 1800 

No. of Persons 24 26 16 20 6 30 

{M=Rs. 1500). 

18. The followiog table gives the marks obtained by 65 students in 
statistics in an exam. Calculate median. 

Marks (More than) 70%. 60%, 50'%. 40%. 30<’,.» 20% 

No. of students 7 IS 40 40 63 65 


300—400 

100 


(M»53’4 marks) 

(Hint, find simple class intervals and arrange them in an ascending 
order like 20 — 30, 30—40 and so on.) 

19. Calculate median for the data given below : 

Income Rs. Below joo 100—200 200—300 

No. of families 50 500 555 

Income Rs. 400—500 500 & above 

No. of families 3 2 

(M=209’9). 

20. The expenditure of 1000 families is given below : 

Expd. (Rs.) 10—20 20—30 30—40 

No. of faimilies 12 30 

Expd. (Rs.) 50—60 60—70 70—80 

No. of families — 25 18 


40-50 

65 


IS 46 
45 5) 


missing frequencies. It is given that median 

^and total frequency is 229. (33 5 

21- Determine the median of the distribution. 

Teq^ency 20-29 30-39 40-49 

Class sO-59 60-69 

frequency 4 o 

CM=3132) ^ 

5 5— 19 intervals exclusive like O S— 9'5, 

f 5— 29-5 and so on). 

MarTs B P- 

No.ofs.uCs : '22 

ZS^ Tne fo^n* ’ .‘^>=^' 21 ; D,=31 91 ; P„=37 43) 

owing data shows the_s_ale of shoes of different sizes 


40—50 

20 


a 
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V 

24. 


55 . 


26 


27. 


28. 

29. 


30. 


durirg one hour. Find the average size of shoe sold. 

Shoe number :4 8 7689 78 

Sold ; 6 5 8 2 10 8 4 3. 

(Mode=8 Mode is the appropriate average). 

Determine the modal marks from the data given below : 

Marks : 5 10 15 20^ 25 30 35 40 

No. of Students : 4 8 20 30 28 10 5 2 

(Mode=20) 

Calculate the median and mode for the distribution of the 
weights of 150 students from the d:fta given below : 

Weight (m kg.) : 30 -40 4041^0 50-60 60-70 

Frequency : 18 3^ 45 27 

Weight fin kg.) 70—80 80—90 

Frequency 15 8 

fMtdian = 54-44 ; Modc^53 077). 

Form an ordinary frequency table from the following cumulative 
distribution of marks obtained by 22 students and calculate 
(0 Arithmetic mean. (./) Median and Un) Mode 
Marks Below 10 Below 20 Below 30 Below 40 Below 50 

No. of Students 3 8 *7 

( X =2318 ; M = 23‘33 ; Z=24.1 

Calculate mean, median and mode from the following data of the 

heights in inches of a group of st^enis. 

61. 62. 63, 61. 63, 64. 64, 60, 65. 63. 64. 65, 66, 64. 

Now supoose that a group of students whose heights are 60. 66 

59 68 67. and 70 inches, is added to the original group. Find 
mean, median and mode of the combined group. 

(First Group :T-63*2 ; M=63‘5 ; Z=64. 

f ^ J . or .edian . 

^ 2-8 anT.bTvalJe o/mode is 40. Find the mean. 

^^Twrongiy taken as 100 and 10. What are the correct values 

of mean and median ? 

_l()3-2 ; Median is sr.nie i.e- 95) 

Calculate mode from the following data 
Marks : 0-10 10-20 20-40 

Frequency : 5 15 

(Z = 44). 


40—50 

32 


50-70 

28 
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(Hint. Make class intervals equal) 

Marks : 0— 10 10-20 20—30 30—40 40—50 50-60 60-70 

Frequency : 5 15 20 20 32 14 14 

3K^ Calculate geometric mean of the prices : 

Commodity : A B C D E F 

Price (Rs.) : 207 198 156 124 107 196 

(G.M. -159-8) 

32rFind A.M., G.M. and H.M. of the following data and show that 

A.M.>G.M.>H.M. Values are 32. 35, 36, 37, 39, 41. 43. 
(A.M.=37 56: G.M. = 37-52; H.Nf.-37-25). 

33. Find Geometric mean of the following. 

Classes ; 5-10— 15—20— 25— 30— 35— 40-45-50 

Frequency : 7 9 71113 3 413 I 

(G.M. =22*51). 

34. The following table gives marks obtained by 70 students m 
statistics. Calculate arithmetic mean and geometric mean. 

Marks (More than) : 70 60 50 40 30 20 

No. of Students : 7 18 40 50 63 70 

(!r=50-43 ; G.M. =48 09). 

35. The rates of increase in population of a country during the last 
three decades are 10%, 20% and 30%. Find the average rate of 
growth . 

(Using G.M. , rate of growth is 19*8%). 

36. A machine depreciates by 40% in the first year, by 25% in the 
second year and by 10% per annum for the next three years. Eads 
percentage being calculated on diminshing value. What is the 
average percentage of depreciation for the entire period ? 

( 20 %) 

37. Find the harmonic mean from the data given below 

2574 475 75 5 0 8 0-08 0 005 0*0009 

^.M. 0 006) 

38. Calculate A.M., Median and Harmonic mean from the following, 
data 

Wages (Rs.) : 20 21 22 23 24 25 

No. of workers : 8 10 11 1 20 25 

(^23 2; M=24; H.M.=23-084). 

39. Calculate G.M. and H.M. for the following data. 

Valpe. : 0—10 10—20 20—30 30—40 40—50 

Frequency; 8 t 12 20 6 4 


no 
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(G.M.=18 65 ; H.M.sl4'44). 

40. A man travels 20 km. at 40 km. per hour, 10 km. at 30 km. per 
hour and 30 km. at 60 km. per hour. What was his average 
speed ? 

(H M. =45 km. per hoar). 

41. A motor car covered a distance of 50 miles four times. The first 
time at 50 m.p.h., the second at 20 m.p.h., the third at 40 m.p.h. 
and the fourth at 25 m.p.h. Calculate the average speed. 

(29*63 m.p.h.) 

42. A man having to drive 90 kilometers wishes to achieve an average 
speed of 30 km. per hour. For the first half of the journey he 
averages only 22 km. per hour. What must be his average for 
the second half of the journey ? 

(47*14 km per boor) 

43. The monthly salaries (in Rs.) of 30 employees of a firm are 139, 
126, 114, 100, 88, 62. 77.. 99, 103, 144, 148, 63. 69, 148, 132, 
118, 142, 61. 123, 104, 95, 80, 85. 1 6. 123, 133, 140, 134, lOS, 
129. The firm gave bonus of Rs. 10, 15, 20, 25, 30 and 35 for 
individuls in the respective salary groups 60 — 75, 75 — 90 and so 
on upto 135—150. Find the average bonus paid per employee. 

^=24). Hio^ Put the data in a frequency distribution. 


44. Find the actual class intervals from the data given below 

Step Deviation —3 — 2 —1 0 1 2 3 

Frequency 10 15 25 25 10 10 5 

It is given that arithmetic mean is 31 and the assumed mean is 35. 
(0—10, 10—20, 20—30, 30—40, 40—50. 50—60. 60—70) 

45. The following table indicates the increase in cost of living for a 
working class family in one year. Find cut the weighted average 
increase in the cost of living. 


Group . 

Food 

Rent 

Clothing 

Fuel and 
Lighting 

Others 

% increase 

29 

54 

97-5 

75 

75 

Weights 
( *u,=46 74) 

7*5 

20 

1*5 

1*0 

0-5 

Following is the distribution 
students : 

Marks 

of marks in 

law obtained by 50 

(More than) 

0 

10 

20 30 

40 50 

/ 

/ 

No. of students 

50 

• 

46 

JO 20 

10 3 



Calculate the 
this test, find 


Biedian marks. If 60 percent of the students pass 
the minimum marks obtained by a pass candidate. 
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(M«27*5 ; Minlmam marks by pass candidatecslS) 

47. 10 percent of the workers in a firm employing a total of 1000 
workers earn less than Rs. 5 per day, 200 earn between Rs. 5 and 
9 99, 30 percent between 10 and I4'99, 250 workers between 15 and 

19-99 and the rest 20 and above. Prepare a frequency distribution 

and find the median wage. 

(M=13*328) 

48. A man travelled by car for 3 days. He covered 480 kms. each 
day. On the first day he drove for 10 hours at 48 kms an hour on 
the second day he drove for 12 hours at 40 kms. An hour and on 
last day he drove for 15 hours at 32 kms. an hour. What was his 

(H.M»38'92 kms. per hour) 


49. 

50. 


Show that for two numbers 16 and 4 A.M>G.M>H.M. 

The geometric mean of 10 obsernations on a certain variable wai 

•• ‘'■scovered that one of the obeer- 

vations was wrongly recorded as 1 2.9, in fact it was 2 1 -9 

appropnat^orrection and calculate the correct geometric ti^Sf 


Measures of Dispersion 

In the last chapter we have studied about the measures of central 
tendency. These measures give us one single value (average) represent* 
mg the entire data. However, an average does not tell us the entire 
story. From the knowledge of average we cannot construct the entire 
frequency distribution. It is also possible that different frequency 
distributions have the same value of average. On the basis of this we 
cannot conclude that the distributions are identical. Let us take the 
example of wages paid to five workers in three firms A, B and C 



From the above table we find that average wage is same in all firms 
i.e. Rs. 100 but the distribution of wages is different in different firms. 
In firm A all the workers get same wages, while in firm B and C there 
is variation in individual wages. This is less in firm B and very high to 
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the case of firm C. Since measures of central tendency are not in a 
position to describe these characteristics of the data, they must be 
supported and supplemented by some ether measures for making proper 
statistical analysis. One such measure is Dispersion. 

Meaning of Dispersion. The literal meaning of dispersion is 
scatteredness. [It may be defined as the extent of scatteredness of 
items around*^ measure of central tendency, fn the words of Spiegel, 

• **The degree to which numerical data tend to spread about an average value 
is called the variation or dispersion of the data." Similarly, in the words 
of Connor ''Dispersion is a measure of the extent to which the individual 

items vary". 

Measures of dispersion are also called the "averages of the second 
order". It is because of the fact that, in their calculation, first deviations 
of items are taken from any measure of central tendency and then 
these deviations are averaged. 

Properties, Characteristics or Essentials of an Ideal Measure of 
Dispersion. The essentials or requirements for an ideal measure of 
dispersion are sime as those for an ideal measure of central tendency. 
These are 

(f) It should be rigidly defined. 

(i7) It should be simple to compute and understand. 

(m) It should be based on all the items. 

(iV) It sould be capable of algebraic treatment. 

(v) It should not be afl'ected by extermc items. 

(vi) It should not be unduly affected by sampling fluctuations. 

Importance of Dispersion. Next to averages, dispersion is also 
widely used in statistical work. As a matter of fact the measures of 
dispersion support and supplement the information provided by the 
measures of central tendency. Following are some of the^oints of 
importance of dispersion : 

(0 They determine the reliability of the measures of central 
tendency. Measures of dispersion tell us about the variability in the 
data. If variability is less, then average is reliable and if the variability 
in the data. is more, then average is not reliable. In other words, in the 
latter case, it is not the true representative of data. 

(/'O Dispersion f^ilitates comparison of two or more series. The 
extent of variability in the data can be used to compare two or more 
series and hence see the consistency, stability, uniformity or homogen- 
eity of the data. Coefficient of variation is the appropriate measure and 
n IS discussed at a later stage in this chapter. 

(i/i) Helpful in farther statistical analysis. Other tools of statistical 
analysis like correlation, regression, tests of significance are based on 
measures of dispersion. 

Types of Dispersion. There arc two types of dispersion. 

®**P®F®*®**' When dispersion is expressed in terms 
• of the original units of given data like rupees, kgms, metres etc., then it 
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is called absolute dispersion. Absolute dispersion has limited use 
because we cannot compare two or more series expressed in different 
statistical units like weight and height or income and marks etc. 

(2) Relative Dispersion. When dispersion is expressed as an 
abstract number such as a percentage or ratio, it is called relative 
dispersion. It is free from the statistical units in which the original data 
is expressed. This method enables us to compare the variability in 
two series having different statistical units. Variability in this case is 
also expressed by the coefficient of dispersion. 

Various Measures of Dispersion. Dispersion may be measured by 
any of the following measures : 

1 . Range 

2. Inter-Quartile Range 

3. Quartile Deviation 

4. Mean Deviation 

5. Standard Deviation 

RANGE 


It is the simplest measure of dispersion. Range is equal to the 
difference between the maximum value and the minimum value in the 
data. In other words, 

Range=Maximum value — Minimum value 

The above method is an absolute measure of the range. The relative 
measure of range is given by the ratio of the difference between the 
maximum and minimum* values to the sum of the maximum and 
minimum values in the data. It is called the coefficient of range. 

Maximum value — Minimum value 

Coeff.cf Range — Maximum value-H Minimum value 

Example 1. Calculate range and its coefficient from the following 
data : 

Wages. (Rs) 250 310 240 3S0 420 560 

Minimum value is 240 
Maximum value is 560 


Range 


Max. value— Min. value 
560— 240^ Rs. 320 


Max, value — Min, value 
Coeff. of Range — ^ax. value+Min. value 

560—240 _ 320 ^ . 

"'560+240 800 

Example 2. Determine the range of marks and also its coeflBcient 
from the data given below. 

Marks 10—20 20—30 3 0—40 40—50 50—60 

No. of students 5 8 12 20 10 



MEASURES OF DISPERSION 

Sol. Range = Upper limit of the highest class — Lower limit 

of the lowest class 
=60—10—50 marks 


Coeff. of Range 


60 - 10 ^ 50 ,^ 
00+ 10 70 


Merits and Demerits of Range. 

Merits. 

(i) It is simple to compute and easy to understand. 

(«) It is rigidly defined. 

(iii) It has important applications iri quality control, weather 
reports and studies relating to the fluctuations in the prices of shares, 
stocks, bullion etc. 

Demerits. 


(i) It is a rough measure of dispersion. 

(fi) It is not based on all the observations in the data. 

(ill) it is not amenable to algebraic treatment. 

(iV) It is affected by sampling fluctuations 
(v) Any change in extreme items changes its value. 

INTER QUARTILE RANGE 

The difference of upper and lower quartile is called inter-quartilc 
range. In other words. 


Inter-QnartUe Range =Q 3 — Q^, where Qs is upper quartile and Q, 
is lower quartile 

Coefficient of loter-Quartile Range = - 9^ , 

Example 3. Calculate inter-quartile range and its coefficient from 
the following data : 


Marks 

No. of students. 
Sol. 


10 

5 


Marks. 

10 
15 

20 
25 
30 
35 

40 


No, of 
Students (f) 

5 
8 

12 
20 
10 
5 


N=62 


15 

20 

25 30 

35 

40 

8 

12 

20 10 

5 

2 

c./. 

Qi 

=Size of — 

4 

th item 


5 

13 


-62 

=size of — 
4 

th item 



25 

45 

55 

60 

62 


sssize of 15*5th item. 

It lies in C.f 25 
Qi=20 

similarly, 

Qs= size th item 

= size of item 


size of 46* 5 th item 
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46*5th item lies in C.f. 55. 

Q3=30 

Now Inter-quartile range=Q 3 — Qi 

= 30 — 20s=10 marks. 


Coeff. of Inter-quartile raDge= •^=0-2. 

QUARTILE DEVIATION 

If we divide the inter-quartile range by two we get a measure of 
'dispersion known as quartiie deviation (Q. D.). In other words. 


Q. D.= 5i--3r_ 


Q3-Q1 


The coefficient of Q. D= 


2 ^ Q3-Q1 

Oh+Oi Q3+Q1 


Since range has the limitation that it is based on only extreme 
items, the quartiie deviation avoids this limitation and covers the middle 

50% of the data. 

Example 4. Calculate quartiie deviation and its coefficient for the 
data given in Example 3. 

Sol. We have Qi=20 and Q 3 = 30. 




_ 30->20 _10_, 
2 - 2 2 


. ^ fo n- O^=i5=?^=0-2 

Coefi. of Q. D= 30+20 

Merits and Demerits of Quartiie Deviation 

It is easy to calculate and simple to understand 
Its calculation does not require any mathematical difficulties. 
Its value is not affected by the presence of extreme items. 

It can be easily calculated in the case of open end classes. 


(/) 

m 

(in) 

(iv) 


Demerits : ... 

m It is not based on all items of the data, t does not provide 
any information beyond lower and upper quartiles as it covers only 

middle 50% of the data. 

(») It is not capable of algebraic treatment. 

(Hi) It is largely affected by sampling fluctuations. 

(/v) It is only a rough measure of dispersion and cannot be used 

for accurate results. 
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MEASURES OF DISPERSION 


MEAN DEVIATIPN 

It is a mathematical measure of dispersion and is based on all the 
items in the data. It is the arithmetic mean of the deviations taken from 
any measure of central tendency, say mean, median or mode when signs 
of the deviations are ignored. The reason for ignoring signs is that the 
sum of the deviations taken from mean is zero (i.e. positive and negative 
signs cancel) and when the deviations are taken from median or mode, 
they tend to zero. Mean deviation is also called Average Deviation. In 
practical problems mode is rarely used because it is sometimes ill-* 
defined. Since sum of deviations from median, when signs are ignored, 
is minimum, it is frequently used. Again since it is easier to calculate 
arithmetic mean, generally, for the sake of simplicity, mean is used for 
taking deviations. 


Mean diviation is denoted by If deviations are taken from 
mean, it is denoted by $ T . When deviations are taken about median, 
it is denoted by $m ^Qd when deviations are taken from mode, then it is 
denoted by Sz*. 

Calcolation of Mean Deviation 

(a) Individual Series (Absolute Method) 

(i) When deviations are taken from mean ( 'x ). 

81 ^ Ll » I 

n 

where S j x — x 1 indicates the sum of deviations of x from its mean 
( X ) when signs are ignored and n is called the number of items. 

(ii> When deviations are taken from median (A/). 

8 ..= ^ I I 


here S | M | implies the sum of deviations taken from median by 
Ignoring the signs. ^ 

{Hi) When deviations are taken from mode (Z) 

Sz= 

n 


ignored* ^ Z | is the sum of deviations from mode when signs are 


lated^vXelf mLn are absolute methods, the calcu- 

of the data. viation is expressed in terms of the original units 

and (lYi) mode fo?the”fnif deviation from (/) mean (/7) median 
t lU mode for the following data relating to marks of students. 

Marks 25 28 


32 45 


53 


60 


65 
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Marks 

X 


I X— 44 1 




_ _ - N+1 , .. 

M= size of — r— th item 


= size of th item 


size of 4th item 
=45. 






:U 


rs 

£ \ K 




on 


'«=7 


- Zx 

X = 


n 


(0. 87= 


n 


» 308 

X = — ^ 


if 

7 


7=44 


= 13*43 marks 


(») Sm= 


r fx— M 
n 

- iL 

" 7 

= 13*3 marks. 


ii? 


Si.„ m lb. d.ia Hi.™ •b””' ” “““ 

mean deviation about mode. 


1 QevlatWii ausjM\ amvw* 

* cr /AKcftiute Method). In this case, deviations 
(b) Discrete mean, median or mode and then 

(Ignoring signs) are first takn^^^ corresponding frequencies. _ The 

*5“' o“Puct rffid b^y total frequency to obtain the value of 
mean deviation. 

(() men deviations are taken from actual mean. 


£/ 1 X— 7 I 

V ^ y* 


z/ 


(,i) ITAct deviations are taken from median 


6 lji — 


‘M= £/ 

(III) When deviations are taken from mode 

>z 




^f 


EJample 6j:^lculate mean deviation from mean, median and 

- - - - 

No. of workers (/) 4 8 10 20 15 


I£EASURBS OF DISPERSCON 
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Sol. (0 Mean deviation from mean. 


Wages {Rs.) 

X 

/ 

/. X 

X— X 1 

X— 2J6-5 1 

/. 1 x—7 1 

no 

4 

440 

126*5 

506 

150 

8 

1200 

86*5 

692 

200 

✓ 10 

2000 

36*5 

355 

250 

20 

5000 

13*5 

270 

300 

15 

4500 

63*5 

952*5 

350 

3 

1050 

113-5 

340*5 


2/*60 

i:/x= 14190 

2/1 ^-7 

1 =31260 




^^_I4^^236.5 




60 


^yiJS^LJLL =1^=RS. 52*1 

2aJ OU 


(iV) Mean deviation from Median. 


Wages {Rs.) 

X 

—7 — 

c-J 

1 x^M 1 

1 X— 250 1 

/. 1 x^M \ 

no 

4 

4 

140 

560 

150 

8 

12 

100 

800 

200 

10 

22 

50 

500 

250 

20 

42 

0 

0 

300 

15 

57 

50 

750 

350 

3 

60 

100 

300 


r/«N«60 


Sf\ ;c— M I *2910 


M*size of item 

60 

== size of -jth item 

*sizeof30th item. This item lies in c./42, therefore, 

mediati*250. 




(iW) Mem aevmtonjrom mode. By inspection we find that the value 
of mode is 250. Since the value of mode is equal to the value of median 
mean deviation about mode is also equal to Rs. 48*5. 

. Series. In this case, the class intervals are repre- 

MDted by thnr nud values and same formulae and procedure is used as 
in the case of discrete series. 

Calculate mean deviation from mean for the following 
Marks. 0—10 10—20 20—30 30—40 40—50 50—60 

^No.ofsMents 5 10 20 8 6 1 
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Sol. Calculation of mean deviation from mean. 

1 .X — X I / 1 -V X 

\x-26 I 


Marks No. of students Mid value 

f X fx 


0 - 

10 - 

20 - 

30- 

40- 

50- 


-10 

-20 

-30 

-40 

-50 

-60 


5 

10 

20 

8 

6 
1 


2:/= 50 


5 

25 

21 

105 

i5 

150, 

11 

110 

25 

500 

1 

20 

35 

300 

9 

72 

45 

270 

19 

114 

55 

55 

29 

29 

11 

1300 

r/. 1 .X- 

X : =450 


X — 


1300 

50 


^26 


5 [— 2/- I X X I _ ^^9 - = 9 marks. 

Ox — 


2 / 


50 


Example 8. Calculate mean deviation from (i) median (») mode 

for me following data. 

Class Interval : (Less than) 1 20 

Frequency : ® ' . , « . 

Solution. (/) Mean deviation from median. Let us first prepare 

simple frequenc> distribution 


_ lass 
Inter- 
val. 


f 



0—10 
10—20 
20—30 
30-40 
40-50 
50—60 

60— 70 1 
70—80 


6 

53 

85 

56 

21 

16 

4 

4 


6 

59 

144 

200 

221 

237 

241 

245 


5 

15 

25 

35 

45 

55 

65 

75 


1X-/V/! 

I x-27‘5 1 

22*5 
12-5 
2-5 
7*5 
17 5 
27-5 
37*5 
47-5 


X — M I 




rf=245 


135.0 

662.5 

212.5 

420.0 

367.5 

440.0 

150.0 

190.0 

rf I X— M 1 

=2577-5 


20.2 

10.2 

0.2 

9.8 

19.8 

29.8 

39.8 

49.8 


121.2 

540.6 

17.0 

548.0 

415.8 

476.8 

159.2 

199.2 


rf I X— z I 

=2478-6 
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M=Si 2 e of -^th item 

=Size of ^-^th item 

=Si 2 e of 122.5th item 
median class interval is 20 — 30. 
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It lies in theC./. 144. Therefore, 


Now M 


=L.+ ] =20+ 122-5-59 1 


Bm 


= 20 +^= 20 + 7'5 

= 27*5 

- 1 M I 2577*5 

^ —as 


2./ 


245 


«10-52. 


(ii) Mean deviation from mode. By inspection we find that the 
modal class interval is 20 — 30.. 


Now Z=Li+ 


or Z=20+ 
= 20 + 


Ax+A, 

32 

32+29 


> XI. 


xIO 


320 

61 


=20+5.2 =25*2 
i ^ 2y I X— Z I 2478*6 

1 j- « • 


Ax=85— 53 
= 32 

Aa=85— 56 
=29 




245 


= 10*11 


Deviation. So far we have discussed 

is known of mean deviation. The relative measure 

the deviation and it is obtained by dividina 

V M or Zl particula? averagf 

t X . M or Z) used to compute mean deviation. In other words/ 

(0 Coeff. of mean deviation about ixican=4^ 

X 

8m 

M * 

racdiMlfo?data gi^n^in^MampIe'^6/^*^ deviation from toean and 
Sol. We have7_=236*5. M=250 

Sx =52-1 Sm«48*5 


(II) Coeff. of mean deviation about racdiaD = 

(III) Coeff. of mean deviation about mode= 


s 
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, . . , 52*1 

Coeff. of mean deviation from mean=":^= 236 ~ S 

= 0 - 22 . 

, 8m 48*5 

Coeflf. of mean deviation from mcdian=j^=- 25 ^ 

=0-194. 


Merits and Demerits of Mean Deviation. 

Merits. 

(/) It is based on all the items in the data. 

(i7) It is clear and easy to understand because it is the average of 
variation in the data from any measure of central tendency. 

(iii) As compared to standard deviation, it is less affected by 
extreme items. 

(/v) In a normal distribution 57*5 per cent of items fall m the range 
of 7 ± 8 X or M ± ^M. 


is mathematically illogical because while calculating mean 
deviation the signs are ignored. 

(i.) It is not capable of algebraic treatment because we canno 
compute combined mean deviation of two or more «r.es 

(Hi) If mean, median or mode is a fractional value, then the calcula- 
tion of mean deviation becomes difficult. 

STANDARD DEVIATl 'N 

T • *u imnnrtant widely used a" J considered to be the 

It IS the most importan , concept of standard deviation was 

best measure ^jhe main^limitation of mean deviation 

given by K.arl Pear.on in 139 . calculation. Standard 

is that It by squaring the deviations and hence 

deviation removes th s hm tat^.n^^^^ possesses many 

making sign> of of standard deviation, the deviations arc 

useful properties. durt^he tact that the sum of the 

taken only from mean. T always minimum. The standard 

"oKdXed a^^ Deviation from Mean.” 

Calculation of Standard Deviation. 

(a) Individual Series. i v he any 

,h£ iff K - »» 


J 


S(x^ X 

n 


T)* 
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where E(x — x )* is the sum of squares of deviations from mean and n 
is the number of itmes. 

(//) When deviations are taken from assumed mean, ff actual mean 
is in fractions, then it becomes difficult to apply the above method. 
In this case deviations are taken from any assumed mean (A) and 
following formula is used 



where dx=\ — A. 


27<fx=sum of deviations from A. 

£dx^ is the sum of squares of deviations 
of items. 


from A. 


n is the number 


(«0 When no deviations are taken (i.e. A=*0). If the given items 

in the data are so small that they can be easily squared Ihen the standard 

deviatton is calculated by using actual data and applying the follovvina 
formula : 


or 


j 

■j 


Sx_ _ 
n ' 


Note. The value of standard deviation will be the same for all the 
methods. 


data. 


Sxamtile 10. Calculate standard deviation for the following 


25 


5 10 15 20 

thcir^ppli^/- formulae and see 


(0 When deviations are taken from actual mean. 



5 

10 

15 

20 

25 



—10 

— 5 

0 

5 

10 


2:x=.75 



{ X— X ) 

100 
2^ 

0 
25 

100 

z:(x— x) 

=250 





J 

J 


250 


= \/^0 = 7-0 


75 


= 15 . 
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0/) ' When deviations are taken from assumed mean. 
us take 12 as the assumed mean 

dx~X — A 


X 

=x— 12 

dx2 



5 

—7 

49 

ri:dx^ 


10 

—2 

4 


(-n *) 

15 

3 

9 

1 295 ( 

•15 V 

20 

8 

64 

J 5" ( 

. 5 J 

25 

13 

169 

II 

SO 

1 

II 

\/50 


Ed\= 15 

Sdx^'^29S 


7-07 




i 

Mm) \yhen no deviations are taken. Since the observations are 

* A A A A . ^ A 




X 

X* 

5 

25 

10 

100 

15 

225* 

20 

400 

25 

625 

,v = 75 

r.v=-:I375 


J 

J 


= \ '275-220 == V 50 
= 7-07 


same for all the methods. So we can apply any one of them depending 
upon our convenience. 

(h) Discrete Series 

(i) IVhen deviations are taken from actual mean. 

J ^ where Ef {x — T)* is the sum of the prod- 

uct of squares of deviations from mean and the corresponding freq- 
uencies. iy is the total frequency. 

(/i) When deviations are taken from assumed mean, (factual mean 
is in fractions, then above method is very difficult to apply. So we use 


flfdx^ f rfdx \ 


where ^fdx- is the sum of product of the squares of deviations from 
assumed mean and the frequency ; Efdx is sum of product of deviations 
from assumed mean and frequency. 

{Hi) When no deviations are taken. If given observations are 
small which can be easily squared then we use 




IJx 


rr 
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Example 11. Calculate standard deviation from the following 
data : 


X 9 8 7 6 5 4 

/ 1 2 1 2 2 I 

SolotioD. When deviations are taken from mean. 


f 


fx 


9 

8 

7 

6 

5 

4 

2 


1 

2 
1 
2 
2 
1 
1 


9 

16 

7 

12 

10 

4 

2 


iy=10 £fx^60 


X X 

(X— 6) 


3 

2 

1 

0 

— 1 
—2 
—4 


(-V- 7 ) 


9 

4 

1 

0 

1 

4 

16 


2 

I 


/(X- 


7)® 


9 

8 

1 

0 

2 

4 

16 


iyiAT— 7)--40 


^__2:/x 




10 




- ,, 12. Calculate standard deviation of wages froru the 

following data taking deviations from assumed mean Rs. 140. Also 
und, arithmetic mean. 

Wages (Rs.) 

No. of workers. 

Solution. uiven A^140 

No. of workers A^14Q 


120 

10 

Given 


125 

15 


130 

12 


140 

20 


145 

30 


150 

9 


160 

4 


/ 


120 

125 

130 

140 

145 

150 

160 


10 
IS 
12 
20 
30 
9 
4 

:rfI‘{o6 


dx=x — A 
=x— l40 

—20 
— 15 
—10 
0 
5 

10 
20 


fdx 
$ 

^iob 

—225 
— 120 
0 
150 
90 
80 


(/a- 

400 

225 

100 

0 

25 

100 

400 


fdx- 

4000 

3375 

1200 

0 

750 

900 

1600 


2.7r/A = — 225 Ifdx- - 1 1825 
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cr 


j 

j 


r/dx* 

rZfdx \* 

£/ 

K J 

11825 

/-^225 y 


18 * 25 — 5*06 f 


10-64 


100 V 

. . . ^/rf^_i40+=225 

ix=AH--^^ 100 

T= 140— 2-25=137-75 

Example 13. Without taking any deviations calculate 
deviation. 

13 
20 


standard 




15 

5 


Ef=10 Efx=92S 


X* 

J.x^ 

100 

506 

144 

1440 

169 

3380 

196 

5880 

225 

1125 

i;/x*= 12325 


lEjx^ 


=7 


12325 


70“"“V 70 


r925 ^ 


=:V^n6*07-=T74-61 =Vl*46 

The method of calculating standard 
V(^) Continuous .* • exactly same as in the case of discrete 

deviation in are represented by their mid values and 

series. Here the class intervals are^rep^«^^ 

same formulae Method. In this method the deviations 

we generally use Step diyided by any common factor C and 

taken from assumed mean ^ oiyiac" J' 
the following formula is appliw • 


J 


113^ 


\ £/ > 


xC 


2:/ V ' 

dx A . . assumed mean and C is common 
where « x= q q » 


factor. 
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Sol. 


Temp °C No. of 

days 

f 

Mid Value 

X 

^=(-5) 
dx~x — A 
=x-{~5) 

C= W 
d'x 

d'x'^ fd'x 

fd'x^- 

—40 to -30 10 

—35 

—30 

—3 

9 —30 

90 

—30 to -20 28 

25 

—20 

—2 

4 —56 

112 

—20 to -10 30 

— 15 

—10 

— 1 

1 —30 

30 

—10 to 0 42 

—5 

0 

0 

0 

0 

0 

0 to 10 65 

5 

10 

1 

1 

65 

65 

10 to 20 180 

15 

20 

2 

4 

360 

720 

20 to 30 10 

25 

30 

3 

9 

30 

90 

S/=365 




Zfd'x=m 

-Lfd'x^- 

= 1107 


J 




V 


1107 

365 


-f— 'I 

V 365 J 


xlO 


= V^3 0328— 0-8626 XiO 
— yyiTfW X *0=1-473 X 10. 

= 14-73 

Example 1^. The mean of 200 items is 48 and the sum of squares- 
is 4,62,600. Find standard deviation. 


Sol 


J 


Given Sa'-=4,62,600, x =48, 
Putting these values in the formula 


/i=200. 


(7 = 


'4,62,600 


—(48)2 =^23 13— 2304 


200 
<t=\/9=3 

Coefficient of Standard Deviation. It is a relative measure of 
dispersion and can be used for comparing the standard deviation of 
two or more series expressed in different units. 


Coeff. of standard deviation . 

^Example 17. Calculate coeff. of : 
given in example 1^. 


<7 3 

Sol. Given“jr=48 and a'=3.We know that coeff. of <7=«=- *= 

X 


48 
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5or Cocff. of <r=0 0625. 

Coefficient of Variation. It is defined as the standard deviation 

expressed as the percentage of the arithmetic mean. It is cenerallv 
aenoted by C.V* In other words, 

-^x 100. It is always expressed in-^percentages. Coefficient 

of variation is very useful for measuring consistency, stability, unifor- 

rv A “y series with larger value of 

C.V. IS said to be less uniform, less stable, less consistent or heterogene- 
ous. Similarly, a senes with lower value of C.V. is called more 
consistent, uniform, stable and homogeneous. 

students in a class are divided into two grouos 
In the first group the average score is 45 and standard deviation is 10 
In me second group the corresponding values are 56 and 15 Find 
which group is more consistent ? 

wi" be called more 

Given T,=45; x,=56 

O'i-=10 ; a, ^15 

Now coeff, of variation for first group 

^ Xl00= ^x 100=22 22% 

Coeff. of variation for second group 

C.V.n=-^ X 100=^x100=26-78% 

Since C.V. is less for group I it is said to be more consistent 

Jhe settlement the wage has become high and more uniform.' * 

Sol. Given Before settlement x =8, <7=2 
After settlement x==12, <7=2.5 

h“ h”ve‘ beroV 'highei““TTdMid*''"T 

C.V. before settlement 


C.V. =^xl00 

X 

2 

==TpXl00 

=25% 


C.V. after settlement 

c.v.=^xioo 

=20-83% 


j 


Imisi 
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So after settlement C.V. has decreased. We can say that wages 
have become more uniform. 

Example 20. The scores of two batsmen in six innings are given. 
Find which batsman is more consistent. 

Batsman A : Runs Scored 12 IS 8 10 20 

Batsman B : Runs Scored 11 10 12 13 12 

Sol. 


Batsman A 

X {Runs Scored) x* 

Batsman B 

X {Runs Scored) x* 

12 144 

15 225 

8 64 

10 100 

20 400 

11 121 

riO 100 

12 144 

13 169 

12 144 

S.r=65 Sx*=933 

rx=58 i;x*=678 

n=S 

x=I3 

r n=5 

Z' 1=11*6 



/933 /65 \* 

/678 /58 \* 

V \ 5 ) 

= \/l86.6— 169 
=4*195 

f 

.,C.V.A=-^xl00 

4*95 

- 13 X 100 

=32*26% 

V 5 \ s) 

=Vl35*6— 134-56 
=\/l04 
= 1*02 

C.V. ==^xl00 

=1^x100 

11*6 

=8*79% 


Since coeff. of variation is less for batsman B, he is said be more 
consistent. 


Variance. It is also a measure of variability. Its value can be 
obtained by squaring the value. of standard deviation.. In other words. 

Variance 

or 0 *=^/ Variance 

c.g.. Variance of data in example IS is (3)^=s9 

Combined Standard Deriatioo. Just as we can find the combined 
mean of two or more groups, similarly the combined standard deviation 
can be calculated by using the following formula. 

_ / wi (<ri* + W + 


MEASURES OF DISPERSION 


131 


Where n,— number of items in first group. 

n,~number of items in second group. 

<rj=standard deviation of first group. 
a'2=standard deviation of second group. 
di= T 1 — X 12 and ^4 = “ 2 — x « 

where x 1+^ x 2 combined mean. 

»l + «2 

Example 21. For a group of 60 male workers, the mean and 
standard deviation of their weekly wages a^e Rs. 63 and Rs, 9 respecti- 
vely. For a group of 40 female worker^ these are Rs. 54 and Rs. 6 
respectively. Find the standard deviation of the combined group of 
100 workers. 


Sol. Let us represent male workers by .Vj and female workers 
byjf*. 

s 

Given x i=Rs. 63 ; x i=Rs., 54 
o-i=Rs. 9 ; <rj=Rs. 6 
ni=60 ; rt,=40 

Now 

7 "x 1 +«2jr2 60x63+40x54 

“ ni+«t “ 60+40 


Now 


_ 3780+2160 5940 .. ^ 

106 =“100 

di= X 1 — 7 11=63— 59*4=3*6 


dt— X 2 — xit=54 — 59*4= — 5*4 
Putting these values in the formula, we have 



= /^(«1 + 12*96)+40(36+29- 1 6l 

Too 


j 


60x^3*96+40x6516 

' ioo 




5637*6+2606-4 
100 


®*ampie 22 

roup of 75 items 


The combined 
is 26 and 6. If 


mean and standard deviation of n 
one sub-group consists of 30 items 
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with mean equal to 20 and variance equal to 5, what will be the mean, 
standard deviation and coefficient of variation of the other sub-group 7 

Solution. 

Given Xi,=26, 

N,+N,=75 
X,=20. (r,*=5 
N,=75— 30=45- 

CaUuiation of X* 

« .1 * ^ N|Xi+N,Xi 

We know that Xij= — — 


and 

N,=30 


• ■ 


or 


26= 


( 3Q)(20)-K4SXXa^ 
75 


or 1950=600+45Xa 

or 1350=45X, or Xt=30 

Calculation of 9^ 

We know that 

I N, 

N,+Ni 

where 

aud rf,*=(:;r-:^)*=(30-26X=I6 
Putting the values in the formula, we have 

/ -t0(5-I-36H-45(o'i‘+*o7 


75 


Squaring on both sides, we get 

3C(4I)4-45(cr,*+l^ 

36= ^ 75 

or 2700=1230+45(r.*+720 

or 2700=1950+45^2* 
or 45 cr2*=750 


or 


a,-;^f=l6 667 


I 


„ = V 16- 667 = 4 03. 

Calculalion of coefficient of variation of second sub-group. 

C.v,n=|;x.00 X.OO = ^f = .3-6%. 


correction of Incorrect Standard Deriadon. Just as we can correct 
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an incorrect value of mean, in the same way we can correct an incorrect 
value of standard deviation by taking the following steps : 

(0 Find correct 2x= Incorrect Sx — wrong value + correct 

value. 

(/i) Find correct n ^Original n — wrong number of items+corrcct 

number of items. 

iiii) Find correct Sx*= Incorrect Sx* — (wrong vaIues)*+(correct 

values)® 

Where Incorrect Sx®=:n[( 7 )®+cr®j. 


(iv) Apply the formula (r = find the correct 
value of standard deviation. 

Example 23. The arithmctJc mean and standard deviation of 20 
observations were calculated by a student as 20 and 5 respectively. 
But while calculating them an item 13 was misread as 30. Find correct 
mean and standard deviation. 

Sol. Given n=20, ■x=20, o-=5 

Wrong value=30. Correct value=13. 

Incorrect Sx—n. 7 —20x20=400 

Correct irx=400— 30+ 13=383 

Correct n = 20 — 1 + 1=20 

Incorrect i7x®=rt[( ^ )®+o-*]=20[{20)*+(5)®J 

=20[400+25]=8500 
Correct i:'x®=8500— (30)®+(I3)* 

, = 8500—900+169=7769 

Correct <7= ^383 N® 

V « \n J V "20“"^ 20 / 

= V^8-45_365.72 =^2^3 

=4-66 


Correct x 


correct Zx 383 _ . 
correct « ~^0 


Interpretation of Total, Mean and Standard Deviation. 

Example 24 . An analysis of monthly wages paid to workers in two 
firms A and B gives following data. 


No. of workers 
Average monthly wage 
Variance 


Firm A 
500 

Rs. 186 
Rs. 81 


Firm B 
600 
Rs. 175 
Rs. 100 
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(/) Which firm has large wage bill ? 

(//) Calculate combioed mean. 

(Hi) Calculate combined standard deviation. 

(iV) In which firm the distribution of wages is consistent ? 

Sol. Let us represent wages of firm A by and wages of firm B 
by Jf 2 - 

Given /7i=:500, n^600, 7i = 186, 72=175 

0*12=81 or' 0 * 1 =^/^ =..9 

0 - 22=100 or o- 2 =y^ioo —10. 

(/) Total wage bill of firm A i.e., Z'.Vi=sni. 7 i 
or i:.Vi=500xl86=Rs. 93,000. 

Total wage bill of firm B /.e., Sxz=n 2 - T « 
or Z;c2=600x 175^Rs. I, 05. 000. 

Therefore, firm B has larger wage bill. 


(«) 


Combined Mean x ig= ”^ ^ ^ 2 


or X 12 — 


500 X 186+ 600 X 175 93.000+1,05,000 


500+600 
1,98,000 


1100 


1100 


=Rs. 180. 


{Hi) Combined Standard Deviation 

„ /n,('q-i^+^i’^)+n2 (q'a=‘ + rfa^ ) 


Now, 


• • 


12 


^1 + ^3 

rf,»=(x.-x»)^=(186-l«0)“=36 
4“=(x.-x..r-=(17S-180f=25 

/^-nn fsTTTej+eoocioo+iaJ 

- 500+600 


j 

/500ni7)+t)UU(.i^3)^ / 

^ Ooo V 

J 


/133500 _^121-36 -- 1 1*02 
“ 1100 


(„,) To find consistency in the distribution of wages 
coefficients of variation. 


C.Vi=^ XlOO 

X 1 


C.V,=^xl00 

= 5*71®/, 


we calculate 
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of Firm A, its 

distribution of waRes is said to be more consistent. 

Mathematical l*ropert{es of Standard DeWatioa 

deviaUou is considered to be the most useful measure of 
arel^win a^dCT^^ the presence of some important properties which 

A*' ■ ^ arithmetic mem, standard deviation also lends itself to 

«Sj 

combined standard deviation .<r„ U 


J 


. where rf,=jfi-x„.d,=-x;-x;7 

parts’ ar^^“”uhef "f ‘he two component 


J 


of n ^'^*®em“parts •“ ^nd the combined standard deviation 

<4 ^ deviation of firs} ‘n' naiural numbers I, 2, 3. 4....n 



/ 


Proof. We know that 


j 


* 

But X'ftt„" fA+>H2«+n ’ n^n+ll 

-g . and 


0 • 


J 



t^i±5!+l~n»+2»+T lifZTi 


J 


* 4 

i. *i^;SV‘*"'‘"^ fivenat'ural numbers I, 2. 3.4, 5 


J^-J 


13'6 


s'l L I )ij-s r\ ix.oNOMics (Pari 3) 


S. The variancf'ond consequently standard deflation of a distribaticet 
is independent of c/uiige of origin . 

i.e. Whatever be the value of the assumed mean, the value or 
standard deviation remains the same. 

Proof : — We know that 

_ . i:pc- X )* _2:’(X*+ x»-2X X ) 

“ N N 

rx* _ „ 


Now let us take deviations from assumed mean A and let d 

, .i:[OC-A)-Meanof(X-A)]* 
i N 


«X~A. 


i:rfX-A)-(x— A)]« 

N 


or 


rkX-A)*+('X -A)*-2(X-A)(x-A)l 

— jq 

i:(x-A) » nOT-a)* ^ (ir-A).2:(x-A) 


N 


N 


N 




X =A+ 


ox- 


Hence we get ox-—(rd* 


or X — A = 


Zd 

N 

•N 


which shows that variance ofX is same as the variance of </. In 
other words, standard deviation is independent of origin. 

4. Variance or standard deviation is not independent of the change of 


scale. 


Let us 


take rf=- ^ — where h is any common factor 


hdr^X-A, 

. ZffX-Al-fX-A)]* 

5i 

Z\(hd)-Cx-A)]^, Z[ h^d*-hC^-A)-~2JidCx-^ 
— N N 


or 
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r/rrf* . Nnr-A)= 2(x -A)Shd 

-^—r N N 

. /h.Sd 2/i.r^y h.Sd 


=^N“ ' k N > N 


X —AH — n-. h 


X — A= 


N 
/i.rrf 
N 


This shows that the variance or standard deviation is not indepen* 
dent of scale. . 

5. Standard deviation is the minimum root-mean'S^uare deviation. 


i.e. 


r-^ < j 


where A is any assumed average. 

6. If the vahtes of mean (Ic) and standard deviation (<r) are given, 
we can very easily find the sum of observations {ZX) and the sum of squares 
of observations {ZX^), 

We know that or rx«=N.ir. 


Similarly trx= 


or Ox 


ZX* _/2X V 

N VTTy 
zx* 


zx* 


or ^ X lor 

or rx*^NI<r,H(^)ij 

. (f* toking wronft values we calculate an incorrect v^ae of 
stmdard devtation, tfin it cm be easily corrected without repeating the 
awfr«prooe*i. We have to find only the corrected values or£X, XX* 

variflWe are the same, then the standard 
ae\taiion is equal to zero. — 

Let us suppose that all the values of X are equal to K. Then IC^K 


Ojt 
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But X — .^0 for all the value of X 

rpc-ir/^o. 

« • 

9. ff a emstant quantity say k is added to or subtracted from eaek 
folue of the variable, the stand^d deviation remains the same. SimHarty, 
if each item is muUipUed or divided by a constant q^ntity. the valoe -< 
standard deviation also gets multiplied or divided by the same 

quantity 


10. The standard deviation bears a fixed area relationship to aril- 
hmetir mean in a norrtia! distribution or symmetrical distribution. The 
total jrca below a normal cur\'e is taken as 100 percent. 

(i) ~x ± *6*45 a covers 50% of the data. 

(«) "x ± !<?■ covers 68*27% of the data. 

(:7i) "X'i 2a- covers 95*45% of the data. 

(iv) ITiaa* covers 99 73% ofthedau. > 

Thus for practical purposes the range of a normal curve 
is taken ~x± Sa. 

Merits and Demerits of Standard Deviation. 

Merits. 

(i) It is the most important and widely used measure of disper- 
sion. 

(i7) It is based on all the observations. 

(Hi) It is amenable to algebraic treatment. 

(/v) It can be used to find consistency, stability, uniformity in the 

data and hence compare two or more series so far as their variability is 

concerned. 

(v) It is least affected by sampling fluctuations. 

(vO Since it gives the minimum root-mean-square deviations, 
it is called the best measure of dispersion. ^ 

rv/7) Various statistical concepts like correlation, regression, skew- 
ness, tests of significance etc. are based on standard deviation. 

Demerits. ... 

(i) As compared to other measures of dispersion, standard devia- 
tion is difficult to compute and understand. 

{/•/) In the case of open end classes its value cannot be calculated. 
(Hi) By squaring the deviations, it gives more weight to items away 
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from m'^an and less weight to items near to mean. 

Despite the above limitations, there is no denying the fact that 
standard deviation is the best and widely used measure of dispersion. 
It is very precise and suitable for fields requiring high degree of 

accuracy. , , . . 'n. 

Difference between Mean Deviation and Standard Deviation. Ine 

important points of difference between them are given below 

1. In mean deviation signs are ignored, whereas it is not so in the 
case of standard deviation. 

2. In mean deviation the deviations can be taken from mean, 
median or mode. On the other hand, in the case of standard deviation 
the deviations are taken only from mean. 

3. Mean deviation is not capable of algebraic treatment. Standard 
deviation can be treated algebraically and hence combined standard 
deviation can be calculated. 

4. Mean deviation has a limited use, while standard deviation is 
widely used. 

5. Mean deviation is less affected by extreme items. On the 
other hand, standard deviation gives more weight to extreme items and 
less weight to items near to mean. 

BeUtfonsbip Between Vuions Measures of Dispersion 

In a normal distribution there exists a fixed relationship ^tween 
the three most commonly used measures of dispersion / e., Quartile 
Deviation, Mean Deviation and Standard Deviation. These rclation- 
ahips are as given below : 

(1) The Quartile Deviation is 0*6 '45 times the value of the 
standard deviation. 


In other words, Q. D=-^ tr (approximately) 
or 3 Q.D=2(7. 

(2) The mean deviation is equal to 0*7979 times the value of 
standard deviation. 

In other words. 


M.D«0-7979 <r or M.D= -^cr (approximately) 
or 5 M.Ds:4<r. 


Deviation is equal to 0-8459 times the value of 

In other words, 

Q.D==0-84S9 M.D 


or 


Q*^“*^M.D. (approximately). 
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or 6Q.D=5 M.D 

Combining all the three relationships given above, we get 
4(r=5M.D=6Q.D. 

miscellaneous problems 

Eunple 25. In an iodustrial establishment, 

variation of wages of male and female workers Rs 15*40 

wspecUvcIy. The standard deviations were Rs. and Rs. 15 ^ 

res^ctively. Calculate the combined average wages of all the workers 

if 80% of the workers were males. 

Sol. Let us denote the coefficients of variation of Males and 
Females by C.V (M) and C.V (F) respectively. 

Given. C.V(M)=55% 
and C.V(F)-70% 

Let us denote means and standard deviations of wages of males and 
females by o’* respectively. 

.*. Given <r,:=22. a, = 15-40 

We know that C.V =-=-x 100 
or s=c:^xl 00 

or xT=c:^,X-00=ix.OO=Rs.40 

- __£l_x 100=4^- xl00=Rs. 22 
and x* C.V(F)^*'^ 70 

ut US suppose that the total number of workers is 100. 

Given, no. of male8=80»/. of total workers 

... n,=80 and n, -20 

. - °1 Xi+P«Xt_ 

Now combined Mean X|, n,+n, 

r «Qtf40)-l-(20)(22) 

or xi,= 80+20 

3200+440 3 640 3^.4 

xii— Too 100 

IT ‘ya If the values of the mean and standard deviation of 

U Louency distribution (obtained by step. Deviation 

Mrth^°are®l35-3 and 9 6 respectively. Determine the actual class 

intervals. 


d'x -4 

/ 2 


—3 

5 


2 — 1 

8 18 


0 

22 
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Sol. First of all we shall find the value of C and A and by using 
these values, class intervals will be determined. 


d'x 

/ 

/. d x 

dx*- 

fd'x* 

—4 

2 

—8 

16 

32 

—3 

5 

— 15 

9 

45 

—2 

8 

-16 

4 

32 

—1 

18 

— 18 

1 

18 

0 

22 



0 

1 

13 

13 

1 

13 

2 

8 

16 

4 

32 

3 

4 

12 

9 

36 


2:/= 80 

2:fd'x=\t 


2;/<i'x*=208 


We know that X-C 


or 9-6= 

V 80 k 80 / 


or 

or 

or 

or 


9 6= y' 2-6—0 04 xC 


9-6=.^2-56XC 
9 6=1-6 C 



9 


Now 


or 

or 



.35-3=A+=|«x6 

I35-,3=a1|« 


I 


or 135-3+ 1*2« A or A= 136-5 

I 

The class intervals will be determined as given below : 
d'x : -4 _3 — 2 — 1 0 1 2 

*c^(<#'jcXc) : —24 —18 —12 —6 0 6 12 

x=(dK+A) : 112-5 118-5 124-5 130-5 136-5 142-5 148-5 

Class interivals can be determined as follows : 


3 

18 

154-5 


6 
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Class intervals are : 

109-5— 115-5 ; 115*5— 121*5 ; 121-5— 127-:' ; 127-5— 133*5; 
133*5—139*5 ; 139*5—145*5 ; 145'5— 151-5 ; 151-5— 157-5. 

Example 27. Find the mean and standard deviation of first n 
natural numbers. 

Sol. The first n natural numbers are 

1, 2, 3, 4. 5, ,n 

Let x=^ 1, 2, 3, 4, 5, , n 

Now and 

We know that 


<r= 




or 


7 ?’- 


(T)* 


^ j Mn+l)(2n+l) n+l y 

^ J(n±T^BU ^' = J 

J (n+\)(4n+2—3n~f> ^J 

-7 


( n + i )(«— 0 
12 


. -iQ Xh. mean standard deviation and range of a distn^ 
Example M. The „ 9 ibs, 2 lbs and 6 lbs respectively. 

traUon of same as mean. Find ihe mean and 

SSdari delation ofihe group if the Ughtest and the heavies, children 

ve not considered. \ 

Solntion: _ ^=2 lbs., Range=6 lbs.. 

Given X 

and n— 12. 


Kangc**6 lbs. 

Heaviest ^ 

Weight 

Given T=M=9Ibs. 

Liflhtcst+Hca^^Q 
.*• 2 


Lightest 

Weight 


6 lbs 


...I 
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...II 


or Lightcst+Heaviest=18 lbs. 

By solviog equations I and II, we get. 

Weight of Lightest child=(L)=6 lbs. 

aoc Weight of Heaviest child =(H)= 12 lbs. 

We know that. Incorrect i7j:=n."r = 12x9=^108 

Correct rx= Incorrect Ex — L — H 
==103—6—12=90 lbs. 


• • 


Correct /I =12 — 2=10 

^ Ex 90 ^ 

Correct x =* — “i7r=5 

n iu 


Again we know that, 

Incorrect i7x*=N[T*-l-<r*] 

= 12I(9)*+(2)*]-12(8H-4) 
= 12(85)= 1020. 

Correct Zjc*= I ncorrect (L)* — (H)* 

= 1020— (6)»— (12)*=1020— 36— 144 

= 840. 



Correct <r= 



V3=l*732 1bs. 


Example 29. In a partially destroyed data given below two freqo- 

encies are missing. Determine their value and also calculate the value of 
mean and standard deviation. 


Class Interval 

Frequency 

Class Interval 

Frequency 

100—110 

4 

150—160 

— 

110—120 

7 

160—170 

16 

120—130 

IS 

170- 180 

10 

130—140 


180— 190 

6 

140-150 

40 

190—200 

3 


It is given that median is equal to 146'2S and total frequency is 

Solution. Let us first determine the missing frequencies by using 
tue given value of median. We suppose that missing frequencies are 
Ji and/x : 
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Class Interval f c. f. Class Interval f c.f. 


100—100 

4 

4 

150—160 

ft 

110—120 

7 

11 

160—170 

16 

120—130 

15 

26 

170—180 

10 

130—140 

/i 

26+/x 

180—190 

6 

140-150 

40 

66+/1 

190— 2C0 

3 


2:/=ifo 


Now I0 H-/i+/2*=150 


66+/1+/* 

82+/i+/t 

92+/1+/1 

98+/1+A 

lOi+Zx+A 


or 

or 

or 

Wc know that 


/i+/*=I50-I01 

/x+/t-49 

/,=49-/x. 

. N , . 

M=Size of -r- ih Item 


= Sizc of 


150 .. .. 

— — !h Item 



sSize of 75 th item 


Since value of median it equal to 106 25. it lies in the class interval 

140-150. 

Applying : 


M 


-L,. j-K »-C 


we get 


146*25=140 + ^(75— (26+/i)J 


10 

40 


or 6*25=4-175-26 -/i1 

25=49-/k 

or/. =49-25=24 
/,«49-/i 

«49— 24 = 25. 


-4 
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CalculatiOD of Meao and Standard Deiriatloo 


A^145 C=IO 

Oass Interval f M.V. dx^X—A /. d’x d^x^ fd^x^ 

W 


100- 

-no 

4 

lOS 

—40 

— 4 

—16 

16 

64 

110—120 

7 

115 

—30 

_3 

—21 

9 

63 

120- 

-130 

15 

125 

—20 

—2 

—30 

4 

60 

130—140 

24 

135 

— 10 

—1 

—24 

/ 

X 

24 

140—150 

40 

145 

0 

0 

0 

0 

0 

150—160 

25 

155 

10 

1 

25 

1 

25 

160- 

-170 

16 

165 

20 

2 

32 

4 

.64 

170- 

-180 

10 

175 

30 

3 

30 

9 

90 

180- 

-190 

6 

185 

40 

4 

24 

16 

96 

190- 

-200 

3 

193 

50 

5 

15 

25‘ 

75 


27/= 

150 




Zfd•x.= ^5 

27/(/»x* 

= 561 



X = 


xC 

» 


^4 





— 


KlO 






• 

X ^ 

145+2-33 

=-147*33 

1 







_(m'x ' 

J*xC 







V 27/ 







~V3'74— 0~054X 10 

= \/~3 ddd XlO=l'9189xlO 
<r =19-189. 


QUESTIONS 

1. What do you mean by dispersion ? What are the requisites of a 

good measure of dispersion ? m • «» 

2. What ai-e the principal measures of -dispersion ? Discu's their 
Jthese measures'?'- 

*S'‘S use in statistical daia 
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25 35 


50 


from the following \ 


50 

7 


80 

2 


4. Distinguish between : 

(i) Absolute and Relative measures of dispersion. 

(ii) Mean deviation and Standard deivation. 

(ill) Quartile deviation and Mean deviation 
(iv) Measures of Central Tendency and Measures of Dispersion. 

5. Define mean deviation. Is it the best measure of dispersion ? 

6 Critically examine the various methods of measuring dispersion. 
Which of these methods do you think is the best and why ? 

7. Define quartile deviation and its coefficient. How does :t differ 
from mean deviation ? 

8. Is it possible to find combined standard deviation and also correct 
an incorrect value of the standard deviation ? Explam steps. 

9 What is the need of measures of dispersion ? Which is the best 

measure of dispersion ? Explain reasons. 

10 Calculate range and its coefficient for the data 

'value: 12 15 18 20 10 

(Range=40 : Cocff. of Range=0 67) 

II. Compute the coefficient of quartile deviation 
data. Also find the coeff. of range. 

Wages (Rs.) 10 20 30 40 

No. of workers. 4 7 15 » 

(Co*ff. of Q. D=0 333 ; Coeff. of Haiige=0-78) 

,2. Fiod^uartile dcvia|i^n^aod ' 

No. of Students. . 2 10 16 7 

fO D =3*45 ; Coeff. of Q.D. =0*101) 

13. Pnd mean deviation and its coefficient for the followmg data 

(Use median) 20 

Value 5, 8, y, 

(8m= 4 43 ; Coeff. of 8 m=0*369) 

14 Calculate mean deviation from mean of the following . 

' SS «-■» ■«-“ ’“Tf “V 

No. of students 5 8 1 

{IVI D —9 44) 

15 With median as base calculate the mean deviation and compare the 
vflfiabilitv of the two scries A and xf. 

Series A : 3484, 4572. 4124. 3682, 5624. 4388. 3680, 4308 

Series B: 487. 5b8, 620. 382, 408, 266. 186. 218 

(Series A: S„ = 490-25 ; Coeff. of 8„- 0-1 16 

Series B: 8„= 121-38 ; Coeff. of 8„-0- 307) 
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16. Calculate mean<leviation from median for data given below : 

Marks (less than) : 10 20 30 40 50 60 70 80 

No. of students ; 5 13 20 32 60 80 90 100 

(S„-14-286) 

17. Calculate the standard deviation of marks of 10 students. Marks are 

7, 10. 12, 13, 15. 20, 21. 28, 29, 35. 

((r=8-76) 

18. Calculate arithmetic mean and standard deviation. 

Class interval : 5 — 15 15 — 25 25 — 35 35 — 45 45 — 55 

Frequency : 8 12 15 9 6 

(7-28*6; <r=12*3) 


19. Calculate standard deviation for the following data : 

Wages (Rs.) 15 30 45 60 75 90 105 120 
No. of workers 12 30 '65 107 157 202 222 230 

20. The following table shows the prices of two shares A and B (in 
rupees). Find which share is more consistent. 

Share A: 16, 14, 28, 31. 35, 40, 5. 30. 48, 7 

Share B: 9. 15. 24, 26. 34, 45, 5, 31, 20. 40 

(C.yA=53*53% ; C.Vb= 49*59%. B is more consistent) 

21. Calculate mean, standard deviation and coefficient of variation 
from data given below : 

under under under under'under under under under 
Age (in years) : 10 20 30 40 50 60 70 80 

No. ofpersons 15 30 53 75 100 110 115 125 

dying. 

(7=35*16; <r=19*7S8; C.V=56-19%) 

22. Coefficients of variation of two scries are 60% and 80V Th^r 

are 20 and 16. What are their arithmetic 

1J1C3DS / 


23 . 


Cki =33;3 ; x* =20) 

You are given below th( 
factories x and y. 

Daily wages (Rs.) 2—3 

No. of workers in x 15 

No. of workers in y 25 


daily 

wages 

paid 

to workers 

3—4 

4—5 

5—6 

6—7 7—8 

30 

44 

60 

30 

14 

40 

60 

35 

20 

15 


8 


9 

7 

5 


>I< T 1“ ojgaer average wages ? 

(^ In which Jactory are wages more variable 7 

* ** ^ Factory x pays higher average wages. 


as 


24. Goals scored by two teams A and B in a football season were 
follows : 


No. of goals 
scored in a match 

Number of Matches 

■ 

Team A 

Team B 

0 

• 

27 

17 

I 

9 

9 

2 

8 

6 

3 

5 

5 

4 

4 

1 

1 

3 


By calculating the coeff. of variation in each case, find which 
team may be considered more consistent. 

(C.Va— 123*24% ; C.Vb==109%. Team B is more consistent) 

25. In a cricket season batsman A gets an average of 64 runs per inning 
with standard deviation of 15 runs while batsman B gets an average 
score of 43 runs with standard deviation of 9 runs in about equal 
number of innings. Discuss the efficiency and consistency of both 

the batsmen ? 


[Batsman A is more efficient (average score is more) 

Batsman B is more consistent (C.V is less)] - . 

26. For two firms A and B belonging to the same industry the following 

data is given : 

Firm A Firm B 



No. of wage earners 
Average monthly wage 
Variance 


586 
Rs. 52*5 
Rs. 100 


648 
Rs. 47-5 
Rs. 121 


Which firm pays out larger amount as wages ? 

In which firm is there greater variability in individual wages ? 
Find the combined mean and standard deviation. 

n)FirmB (*) (c) x., =49-87; o-.,=I0-83] 

student obtained the mean and standard deviation of 100 obset- 
rtns fs 40 and 51 respectively. It was later discovered that he 
d wrongly copied down an observation as 50 instead of .40. 
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measures of dispersion 

Calculate the correct mean and standard deviation. 

(Correct ~x =39*9 ; Correct (r=5) 

28. The msan and standard deviation of a group of 100 observations 
were found to be 20 and 3 respectively. After the calculations were 
made, ifwas found that three of the observations were incorrect, 
which were recorded as 21. 21 and 18. Find the mean and 
standard deviation if the Incorrect observations were omitted. 

(Correct 7=20; Correct 0 -= 3*9) 

29 For a frequency distribution of marks in statistics of 100 candidates 
(grouped in class intervals of 0-10, 10-20, 20-30 etc.) the mean and 
standard deviation were found to be 40 and 16. Later it was 
discovered that score 44 was misread as 54. Find the correct mean 
and standard deviation. 


V 


(Correct x =39*9 ; Correct <r= 15*937) 

[Hint. Values 44 and 54 lie in classes 40-50 and 50-60. These 
classes are represented by mid values 45 and 55 respectively. So 
we consider 45 and 55 instead of 44 and 54]. 

30. The means of two samples of sizes 50 and 100 respectively are 54*1 
and 50*3 and the standard deviations are 8 and 7. Obtain the 
standard deviation of the sample of size 150 obtained by combining 
the two samples. 

((7i,=7-5625) 

31. For a group containing 100 observations. =8 and 

For 50 observations selected from these 100 observations, the mean 
and standard deviation are 10 and 2 respectively. Find the mean 
and standard deviation of the other half. 

(x 2=6: <r.=:3) 

32. An association doing charity work decided to give old age pension 

to people over sixty years of age. The scales of pension were fixed 
- as follows : 

Age group (years) 60—65 65—70 70—75 75—80 80—85 
Pension (Rs. Per month) 25 30 35 40 45 

The ages of 25 persons who secured the pension rights are 74, 62, 

74, 66, 64,79, 73. 

/j, '0,09, 68, 78, 67.. Calculate the monthly average pension 
payable and the standard deviation. 


33. 


(7=33; o-=;6‘93) 

[Hint. Find frequency distribution using tally bars.] 

Age group, (years) 60-65 65-70 70-75 75-80 80-85 

Pension (Rs.) {x) 25 30 35 40 45 

No. of Persons. (/) 8 4 6 4 3 

obtained by 90 

students. Find mean and standard deviation. 


Marks 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90-99 

No. of students. 5 12 15 20 18 10 6 4 

(x= 56 5 ; o-=17*65) 

[Hint. There is no need to convert the class intervals to the exclusive 
form.] 

34. The standard deviation for a set of 32 observations is 5. If the 
sum of the observations is 80, what is the sum of the squares of 
these observations ? 

(rx- = 1000) 

35. The arithmetic mean of runs scored by three batsman A, B and C 
in the same series of 10 innings are 50, 48 and 12 respectively. 
The standard deviations of their runs are respectively 15, 12 and 2. 

Find 

(/) Who is a consistent batsman ? 

(//) Who ii more efficient batsman ? 

KO Batsman C is more consistent because its C.V. is less, (ii) Batsman 
A is more e^ient because Us average score is maximum.] 


36 The following data give the mean and standard deviations of three 
sub-groups. Calculate the mean and the standard deviation of the 

whole group. 


Sub-group 

So. of men 

Mean 

A 

50 

61 

B 

100 

70 

C 

120 

80*5 

^1 

> 

U 

<rABC=U'9) 



Standard 

Deviation 

8 

9 

10 


37 Calculate coefficient of quartile deviation and coefficient of 
variation from the following data : 

Mark, No. of Smdem, 

Below 20 * 

„ 40 20 

„ 60 50 

.. *0 ™ 

„ 100 80 

(Coeff. of Q. D=0-273 : C.V.=42-65%) 

38 Find the actual class intervals from the data given ahead when 
mLn is 3516 and standard deviation is 19-76. 


d'x 


—3 —2 


— 1 


f 15 15 23 22 25 10 5 lO 

(A=35 C=10 and 4 class intervals arc 0 — 10,10 — 20,20—30, 

30—40, 40—50, 50—60, 60—70 and 70— 

39 The mean of 5 items is 4.4 and standard deviation is v'6'24 ■ If 
three items are 1, 2, 9, find the other two items. 

(0,4) 

40. For two unequal values of x and y mean is 20 and standard devia- 
tion is 3. Find the value of x and y. 

(x=23, ; y=17). 



Measures of Skewness 


In the last two chapters we have studied about the measures of 
central tendency and dispersion. Measures of central tendency give us 
the most representative figure in the data and measures of dispersion give 
an average of variability around the measures of central tendency. The 
measures of dispersion do not tell whether the dispersal of items on 
either side of the average is symmetrical or not. In other words, they 
do not say anything about the shape of the frequency distribution . We 
may have two or more frequency distributions of different shapes with 
same value of mean and standard deviation, as given below . 


Distribution A 


Class Intervals 
0—5 
5—10 
10—15 
15—20 
20—25 
25—30 


Frequency 

1 

3 

6 

6 

3 

. 1 


Distribution B 

Class Intervals 
0—5 
5—10 
10—15 
15—20 
20—25 
25—30 


Frequency 

1 

4 

3 

9 

2 

1 


/ticfrihiifions have the value of mean equal to 15 and 
* eaual to 6. Inspitc of this the two distributions differ 

nti/r is symmetrical. i.e.> the scatter 

of Uems above and below mean is the same. On the other hand. 

HUfWhiition B is skewed. By skewness we mean the presence of lopsided- 
distribut onBipKcwea. y Spiegel, **Skewness is 

^h^d^ree ofasymLtry or departure from symmetry, of a distribution.’ 

Tn a symmetrical distribution there is no skewness. The values of 

i mpHian and mode are equal. The quartiles are equidistant from 
mean, median^ positive deviations from 

“^^•^nuVnualtothesuTi of negative deviations. The frequency curve 
median IS equal t ^ ItisciUed a normal or 

If iHs folded about the ordinate at mean, the two halves 
c^Se with each other. It is unimodal and possesses many pro- 

pertics. Let us take an example. 
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Class Interval 
0—10 
10—20 
20—30 
30—40 
40—50 
50—60 
60—70 


Frequency 

5 

10 

15 

20 

15 

10 

5 


x=35, M=35, Z=35. 
Qi*=23-33. Q3=46-67 


x=M=Z ; Qa— M=M— Qi = lI-67 



Normal Curve 
{Symfnetrical Distribution) 

Note : Any distribution which does not possess any of the above 
characteristics is called a skewed distribution. 

Types of Skewness. Skewness can be Positive or Negative. 

Positive Skewness. A distribution is said to be positively skewed 
u trequency at the smaller values of the variable is very large. In 
otMr words, the excess tail is towards the right hand side. The value 

median and mode. Median lies between mode 
difference of third quartile and median is more than 
the difference of median and first quartile. 



Positively Skewed Distriburion 


r>M>z 

and Q* — M>M — Qi . . a 

(6) Negative Skewness. A frequency her valuM 

negati^ly skewed if the maximum ^ ' d' the ^eft hand 

of Ihe variable. In other words, the excess tail s towards ‘he^cU.^M 

side. Value of mean is minimum and ‘hat '^^fference of ”hird 
Median lies between mean and mode. The j ^ * 

^artile and median is less than the d^erence of median and first 

quartile. 



X Z 

p^egatively Skewed Distribution 

r<M<z 

Tests of Sk^wn^s. Skewness in any distribution can be tested from 

anv of the following tests -l « 

(0 Mean, median and mode are not equa in a skewed distribution 

ic 

(//)'* Quartiles are not equidistant from med- .n 

nairs of deciles and percentiles are not 

(I/O The corresponding pairs oi ucv k 

equidistant from m^dmnj-. 

Wh^P^ctfed on a graph paper, a skewed distribution does not 

The'sum “itive deviations from median is not equal to the 

sum of negative deviations. 

Measures of Skewness : Important measures are. 

(0 Karl Pearson’s measure of skewness, 
f/n^owley’s measure of skewness. 

Uiil Kelly’s measure of skewness. 

Z Kar. Pearson’s Measure of Skew^ This^ ^ "“s'ymmeS 

on the relationship nied^ ^ 

distribution. In “ the difference between them is used as the 

mode are equal. Thereiorc, 


X • 


absolute measuie'or skewness in an asymmetrical distribution. The 
following f 9 rmu lae are used ; 

(a) Skcwness= Mean — Mode 

or (b) Skewness = Mean— Median 
or (c) Skewness = Median — Mode 

Since these are only absolute measures of skewness, they cannot 
be used for comparing skewness in distributions having diUerent 
stetistical units. Karl Pearson has developed a relaf he 

skewness known as the coefficient of skewness. It is equal to the ratio 
of difference between mean and mode to the standard deviation. in 
other words, _ ^ 

Karl Pearson’s Coeflf. of Skewness= 


It is a pure number independent of units. Its value usually lies 
between :i; I. Sometimes it is not possible to find mode e g., in the 

case of bimodal data. In such cases we can use the empirical relation- 
ship between mean, median and mode to find the value of mode. 

Mode=.l Median — 2 Mean 
or Z=3 M — 2x 

7— (3M— 2 T) 

.*. Karl Pearson’s Coeff. of Skcwness= — 


^ X -3M-l-2x _ 3(;— M ) 
cr <r 

Xlt is also a pure number free from units of the data. Us value can 
lie between ±3, but these limits are rarely attained in practice. Nor- 
mally the value of coeff. of skewness lies between ± 1 . 

Example 1. Calculate Karl Pearson’s Coefficient of Skewness from 
the following data. 

Marks 0— 10 10—20 20—30 30—40 40—50 50—60 

No. of students 5 8 10 20 4 3 

Sol. Calculation of Mean and standard deviation. 


Marks 

No. of 
Students 

if) 

M.y 

X 

A=25 

C=I0 

d'x 

f.d'x 

d'x^- 

fd'x^ 

0—10 

5 

5 

—20 

—2 

— 10 

4 

20 

10—20 

8 

15 

— 10 

— 1 

—8 

1 

8 

20—30 

10 

25 

0 

0 

0 

0 

0 

30-40 

20 

35 

10 

1 

20 

1 

20 

40—50 

4 

45 

20 

2 

8 

4 

16 

50—60 

3 

55 

:0 

3 

9 

9 

• 

27 

• 

S/=50 



Sfd'y 

:^19 

Xfd' 

x*=.91 


i 


s'l L r)ii;s i.\ I ( c)N()Mk:s(Part3) 


‘=A+-^-XC 

==25 +~xlO-25 + 3*8 
7=28-8 




'Ifd'x^ f 'Ljd’x 

'Lf 2/ J 


1 - 


-fi-ar- 


^ F82— 0-1444X I0=."vM'6756X 10 

rT=l-294xtO=12-94. 

Calculation of Mode. Let us first make grouping table. 

Grouping Tabic 


frequency 

I 


0— 10 I 

] 

10—20 i 


40—50 

50—60 



Analysis Table 
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It is clear that modal class interval is 30—40. 

. • • w - 1 . • - r-m t I 1 


Applying Interpolation 




2=30+10:^16x10 


=30+ 


100 


V Ai= 20 — 10=10 

A*=20— 4=16 


Z=30+3-846=33*846 


Now Coeff. ofSk.= 

<T 

—5 046 
~ 12-94 


l—z 28-8— 33-846 


12*94 


=—0-39 


The distribution is negatively skewed, r’ 

Example'^. The sum of 20 observations is 3(Jo and its sum of 
squares is 8000. Find the coelf. of skewness and coeff. of xarialion if 
median is 15. 

Sol. Given ii = 20» 2:x=360. 2.x2=8000 
and M= 15. Since mode is not given. 


We use Coeff. of Sk.= 


3(x 


M) 


Where .- = ^=4^ = 18 

... / 

n \n J V 


800U 

20 


-Cf-) 


\ 400—324 — \/76 -8*72 
Now Coeff. of Sk. (Karl Pearson's) = ^ g^2 ~ 


8*72 


= 1*032 


Coeff. of Variation^ -2- x 100= * 7 ^ x 100=48*44% 

X lo t 

Bowley s Measure of Skewness. Bowley's measure is based 
upon median and quartiles. We know that in a symmetrical distribu- 
tion, the quartiles arc equidistant from median i.e. Q,— M = M— Q,. 
Therctorc, m a skewed distribution the difference of (Qj — M) and 

(M vj,) is c^lcd Bowley's absolute measure of skewness. In other 
words. SK=(Qa— M)— (M— Qi) 

Or Sk=Q3+Qi— 2M. 
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Bowley's Coefficient of Skewness can be obtained by dividing 
Bowley’s absolute measure of skewness by the sum of (Qg — M) and 
(M — Qi). In other words, Bowley’s Coeff. of Skewness 

(Q3-M)-(M-Q 0 

“(Q3-M)-H(M-Q,) 

r-i cr r Cl Q3“bQi^2M 

or Coeff. of Sk= — „ 

V3 Vl 

It is a pure number independent of units of original data. Its 
value lies between ±1. 

Notes, (a) It should be noted that the value of skewness from 
Bowley’s method is not comparable with the value of skewness from 
Karl Pearson’s method. It is due to the fact that both the methods are 
based on different measures. It may happen that one method gives 
positive skewness while the other method shows negative skewness. 

(6) Bowley’s method is very useful in the following cases : 

(/) When mode is ill defined 

(iO// There are open end classes. 

\iUy There are extreme items which unduly affect the values of mean 
and standard deviation. 


Example 3. From the following data determine coefficient of skew- 
ness based on Bowley’s method. 

Wages (Rs.) 100-200 200-300 300-400 400-500 500-600 600-700 

No. of workers 15 20 


20 


10 


8 


Wages {Rs.) 

No. of workers 

if) 

c./ 

100—200 

15 

15 

200—300 

20 


300—400 

20 

55 

400—500 

10 

65 

500—600 

8 

73 

600—700 

7 

80 


•Now 


N 

Q,=Size cf — th item 

= Size of ^th item 

4 


^Size of 20th item 

It lies in C./. 35 

/. required class interval is 
200—300 


Z/=80 

=200+1^(20-15] 
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Qi=200+25=Rs. 225. 

3N 

Q,=Size of item. 

or Q3— size of 60th item. It lies in C./. 65 
Therefore, the required class interval is 400—500. 

Now Q,=L,+^[^th-C ] 

=400+ *-^60— 55]= 400 + 50 

Qj^Rs. 450 
N 

M— Size of -^th item. 

=Size of 40th item. It lies in C.f. 55 
Therefore, median class interval is 300 — 400. 

Now M=L,+ jL[^th-C j 

= 300+ ‘^40-351 

*=Rs. 325. 

k 

Bowley’s Coeff. of 

T , Q*— Q^ 

450+225—2(325) 

" 450—225 

675—650 , 25 

~ 225 “225 “®'**** 

-u • upper and lo^er quartiles is 100 and 

their difference is 40, find Bowley*s coe^. of skewness if median is 35. 

Sol. Given Q,+Qi=100, Q,— Qj=40, M=35. 

Now Bowley’s Coeff. of 5)^ — Qg+Qi— 

Qa — Qv 

100-2(35) 30 

“ 40 

method is based on the 

pairs of deciles and percentiles arc equi- 

® symmetrical distribution. Therefore, their 
difference is taken as a measure of skewness. 
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Kelly's Absolute Measure of Sk.=(DB — M) — (M — Dj) 

=D»+Di— 2M. 

or Kelly's Absolute measure based on percentiles is 

Sk=(P,,-M)-(M-P„) 

”P»o+Pio 2M. 

Kelly’s Coeff. of Sk. (based on deciles)^ fi»4'^V7^'^ 

U9 — Ui 

P -l-P — ?Vf 

Kelly’s Coeff. of Sk. (based on perccntiles)=-^^p — 

It is independent of units and its value lies between il. 

This method is not much popular in practice and generally Kan 
Pearson’s method is used. 

Examples. Calculate Kelly's Coeff- of skewness when it is given 

(hat Dg-^SC, D,=20. M=40. 

Sol. 

D.+D,— 2M 

Kelly’s Coeff. of Skewness= — 

80+20-2(40) 20 

= 80=^20 “60 

Difference between Dispersion and Skewness. Dispersion and 
skewness indicate two different characteristics of a frequency dis- 
tribution. Dispersion tells us about the scatterness of the distribjtion. 
Measures of dispersion show the extent of deviation of individual items 

from any measure of centraltendency. On the other hand, skewness 

tells whether the dispersal of items is symmetrical or not. In other 

words, skewness tells whether extent of deviation of items below mean 

and above mean is same or not. If »t is same then there is no skew- 
ness and distribution is called symmetrical otherwise it is called 

asymmetrical /.e., having skewness. 


.n*i 


miscellaneous examples 


Ewmple 6. Calculate Karl Pearion’s coefficient of Skewness from 
the following data : 


Marks 
above 0 
10 
20 
30 
40 


99 


99 


99 


No. of Students^ 
150 
140 
100 

80 
80 


Marks 
above 50 
60 
70 
80 


99 


99 


No. of Students 
70 

30 

14 

0 


9 9 


r 
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Solution. Let us first miike simple class intervals. 


Marks. 

/ 

c.f. 

Mid A~33 

value {X) dx=x — A 

C=I0 fd'x 
dx 

dx^ 

% 

fdx^ 

0—10 

10 


5 


—3 —30 

9 

90 


40 

to 

15 

— 20 

—2 —80 

4 

160 


20 

70 

25 

— 10 

— 1 —20 

1 

20 


0 

70 

35 

0 



0 


10 

80 

45 

10 

I 10 

1 

10 


40 

120 

55 

20 

2 80 

4 

160 


16 

136 

65 

30 

3 48 

9 

144 

70—80 

14 

150 

7 

40 

4 56 

16 

224 

£/= 

150 




— 130 Id x-= 

rfd'x= 4-194 

64 

= 808 


N 

M— size of — -th item 


=size of th item 

c=Size of 75th item 
It lies ia c./. 80 

Median class Interval is 40 50 

Applying M=L.+^J^th— C 

or M=40+ 1^1^75— 70 j 

or M^40+5^4S 
Now 7 *=A+ 
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-J 


)' 


xlO 


808 / 64 

150 U5U 

= \/ 5*3867— 01 82 X 10=^51M/Xl0 
=2-281 X 10=22-81 

Since the given frequency distribution is bi-modal, we use 

^ «... r c 3(x-M) 3{39-27— 45) 
Co-efficient of Si-= r = - — jFbl 


a 


3(_-5 73) _17*19 


22-81 


22-81 


=—0-75 


Example 7. The median, Mode and co-efficient of skewness for a 
certain distribution are respectively 17.4, 15.3 and 0*35. Calculate the 
co-efficient of variation : 


Solution. Given 

M — 17-4, Z=l5-3 and 

Co-efficient of 

Sx.=0-35 

We know that 

Z=3M-2 X 

or 

2 7 =3M-Z 

or 

_ 3M-Z 3(17-4)— 15*3 3(17*4)- 
2 ” 2 "" 2 

or 

- _ 52-2— 15-3 36-9_jg.4j 


We know that Karl Pearson’s coeffi:icnt of Skewness is given by 

7--Z 


Sk- 


Now 


or 

0-35= — 

or 

0*35 «r=»3*l5 


3*15 

or 

^“0*35 


C.V.= ^ 


18-45—15-3 


Example 8. 
following data : 

Mid- Value : 75 
Frequency: 35 


Calculate Bowley’s co-efficient of Skewness from the 


100 125 150 175 200 225 250 

40 48 100 125 80 50 22. 

miH vaIum are aiveo, wc first determine the class 

25 
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or Class Ioterval»Mid value ± 12'5 


Class Interval 

/ 

C.f. 


62*5—87.5 

35 

35 

M=«si 2 e of th item 

87*5—112*5 

40 

75 


112*5-137*5 

^8 

123 

r^OO . 

=size of -j- th Item 

137*5- 162*5 

100 

223 


162*5—187*5 

125 

348 

=size of 250 th item. 

185*7—212*5 

80 

428 

212 5— 237*5 

SO 

478 


237*5—262*5 

22 

500 



2:/=50O 




250ih item lies in c./. 348 
Median class interval is 162’5 — 187*5 


M=I,+ th-C ] 

We luve M= 162-5+ j-||| 250-223 j 

-162-5+ -^(27)= 162-5+5-4= 167-9 

Qi=iizeor-^ thitem 
eeSOO 

«size of -—thitem 

« size of 12S th item. 

It lies in c,/. 223 . 

Qi class interval is 137’5 162’5 

or Q.=I,+^[^th-c] 

IW [ *“-*23 1=137-5+0 5=138 

Similarly, 

Qi»size of ^ til item 
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=size of 375 th item 
375 Ih item lies in c.f. 428 

Qs class interval is 187-5— 212*5. 

Applying, 

Q,=L. + th-c] 

= 187-5+ j|- (27)= 187-5 + 8-44= 195-94. 

Bowley’s co-efl5cient of Sjt=: — 

Q3 — Vi 

195-94+ 1 38— 2(167-9) —1-86 

195-94—138 “ 57-94 

=—0032. 


Example 9. You are given tbe position in a factory before and 
after the settlement of an industrial dispute. Comment on tbe gains or 
losses from the point of view of workers. 


No. of workers 
Mean wages 
Median wages 
Modal wages 
Standard Deviation 


Before After 



2400 


2300 

Rs. 

45-5 

Rs. 

47-5 

Rs. 

48 0 

Rs. 

45*0 

Rs. 

53 0 

Rs. 

400 

Rs. 

12.0 

Rs. 

10.0 


Solution : 

Employment. Since the number of workers employed afrer the 
settlement has decreased, so tbe settlement bas gone against tbe interests 

of workers. 

Wages There bas been an increase in the average wages to 

workers employed in the factory from Rs. 45*5 to Rs. 47*5. Moreover, 

the total wage bill bas increased from 1, 09, 200 i.e. 2400x45-5 before 
settlement to Rs. 1, II. 625 i.e.. 2350x47-5 after the settlement. So 
workers employed arc better off now than before settlement. 

Co efficient of Variation : 

C.V. before settlement=-=— x 100= x 100 

=26-37% 

C.V. after scttlement=-^ X 100= 4 - 7.4 X 100=21*05% 
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Since C V has decreased after the settlcmeut, we can say that wag« 
have become ibe settlement. This posmon iS good 

for workers. 


Pattern of wage structure : 

Before settlement. Median > Mean. It means that ^0% of l^c 
workers were getting wages more than mean wages. This Uena nw 
reversed after the settlement. Moreover, before settlement 
number of workers were getting Rs. 53 (because mode is 53). But alter 
the settlement, the maximum number of workers get only Ks. w. 
So the pattern of wage structure after settlement is against the workers. 


CO'efficient of Skewness : 


Before Seitlemer'. 

Coefficient of Si=3^=‘‘i:5^ = ^=-0-625 


After Settlement. 


Co-efficient of Sl= — 



47- 5— 40 
10 



So we find that co-efficient of skewness has changed from — ve to 
+ve after the settlement. It implies that, after settlement there arc 
a large number of workers getting lower wages. So after settlement, 
inequalities in the distribution of wages have increased. 

Thus, there is a mixed picture from the point of view of workers 
after settlement. 


QUESTIONS 

1. What is skewness ? How does it differ from dispersion ? Describe 
the various measures of skewness. 

2. List the tests that are applied to find out the presence or absence 
of skewness in a distribution. 

3. Distinguish between : 

(0 Absolute and Relative skewness. 

(ii) Positive and Negative Skewness. 

(i7i) Karl Pearson’s and Bowley’s measures of skewness. 

4. Define and discuss the quartiles of a distribution. How are they 
used for measuring skewness ? 

5. Explain the term skewness. Distinguish between absolute and 
relative measures of skewness. Mention ihe various measures you 
know. 

6. Calculate Pearson’s measure of skewness on the basis of mean, 
mode and standard deviation. 

14-5 15-5 16-5 17*5 18'5 19*5 20 5 21’5 

/ 35 40 48 100 125 87 43 22 

(; =18.07; z:=18.4 ; <t= 1-775 ; Coeff. of Sk.=— 0.186) 
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7. Calculate Karl Pearson’s Coeff. of skewness. 

Marks : 10-20 20-30 30-40 40-50 50-60 60-70 70-80 
No. of students : 185 77 34 180 136 23 50 

(I =39 ; z=47-7 ; o-=18-9 ; Coeff. of Sk.=— 0-46) 

8. Find out mean deviation and quartile deviation from the following 
data. Also calculate Karl Pearson’s coeff. of skewness. 

Above Above Above Above Above Above Above Above 

Wages (in Rs.) 200 210 220 230 240 250 260 270 

No. of workers. 685 500 423 389 209 73 50 0 

(Q.D=16*75 ; 87=16 5 ; Coeff. of Sk.=— 0*46) 

9. Karl Pearson’s coeff. of skewness of a distribution is 0*40. Its 
standard deviation is 8 and mean is 30. Find the median and 
mode of the distribution. 

(M = 28-93 ; Z=26*8) 

10. In a frequency distribution the coeff. of skewness based on quartiles 
is 0*6. If the sum of upper and lower quartiles is 100 and the 

median is 38 find the value of upper quartile. 

(Q3=70} 

11. In a distribution, the difference between two quartiles is 15 and 
their sum is 35. Find the coeff. of skewness if median is 20. 

(Coeff. ofSk.=— 0-33) 

12. Calculate Bowley's Coeff. of skewness from the following ; — 

y: 10-15 15-20 20-25 25-30 30-35 35-40 40-45 45-50 
T: 2 5 7 13 21 16 8 3 

(Coeff. of Sk.=— 0 05) 

13. Following figures relate to the size of capital of companies. Cal- 
culate Bowley’s Coeff. of Skewness. 

Capital (in Rs. Lakhs) 1-5 6-10 11-15 16-20 21-25 26-30 31-35 
No. of companies 20 27 29 38 48 53 70 

(Q,= 14*68 ; M=23.47 ; Q3=30*38 ; Coeff. of Sk.=— 0*119) 

[Hint : Make class intervals exclusive] 

14. Calculate appropriate measure of skewness for the following data : 

Wages (Rs.) 

Below 100, 100-140, 140-180, 180-220, 220-260, 260-300, 300-340, 340 

& above. 

No. of workers : 

1 16 39 58 60 46 22 9 

(Hint : Since open end classes are there, Bowley’s method is 
appropriate.) 

(Coeff. ofSk.=0 02) 
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15. The statistical constants given below relate to two distributions A 

and B. Comment on their dispersion and skewness. 



A 

B 

Median 

19*6 

24-4 

Lower Quartile 

13-5 

15-6 

Upper Quartile 

26 

37-8 


(Q.Da=6*25 ; Q.Db= 11-1. Distribution B is more variable) 

Bowley’s Coeff. ofSk. of A=0 0024 ; Sk. of B=0 019. Distribu-. 
tion B is more skewed than A) 

16. Calculate Bowley’s Coefif. of skewness from the following data : 

Mid value : 75 100 125 150 175 200 225 250 

Frequency ; 35 40 48 100 125 80 50 22 

(Qi=138 ; M=167*9 ; Q3=195-94 ; Coeff. of Sk.=— 0 032) 

(Hint : Make class intervals from mid. values like 62*5 — 87*5 ; 
87*5— 112-5 ; 112-5-137-5 & so on) 


17. In a certain distribution the following results were obtained. 
X =45 ; Median=348 and coeff. of Sk= — 0-4. 


Estimate the value of standard deviation and co-efficient of 
variation. 


(o-=22-5; C.V.=50%) 

18. Fora group of 10 items 452, i7jc*=24270 and Modc=43'7. 
Find the fCarl Pearson’s co-efficient of Skewness. 

(Sife=008) 



20 . 


A frequency distribution gives the following results : 

C.V.=5 ; o-=2 : Karl Pearson’s co-efficient of Si=0'5. Find the 
mean and mode of the distribution. 


(Meaa‘=40, Mode= 

=39) 

4 


Calculate Bowley’s co-efficient of Skewness from the following data : 

Weight {in kg,) No. 

of Students 

Weight {in kg.) 

No. of Students 

93— 97 

2 

113—117 

14 

98—102 

5 

118—122 

6 

103—107 

12 

123—127 

3 

108—112 
(0 0075) 

17 

128—132 

I 


21 . 


(Hint : Convert the class intervals to exclusive form,) 

l^om the information given below calculate Karl Pearson’s co^ 

Skewness quartilc (Bowicy's) co-efficient ol 
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Measure 

Mean 

Median 

S.D. 

03 

Qx 

Place A 

ISO 

142 

30 

195 

62 

Place B 

140 

155 

55 

260 

80 

(Place A 

Skp=0-8 ; 

SkB=— 0*203) 





Place B Skp== —0-82; SkB=0 l67) 


22. The following facts are gathered from a firm before and after an -i 
industrial dispute : 



Before 

After 


Dispute 

Dispute 

Mean wages (Rs.) 

185 

190 

Median wages (Rs.) 

182 

180 

Modal wages (Rs.) 

176 

160 

Quartiles (Rs.) 175 and 192 

175 and 195 

S.D. (Rs.) 

13 

19 

Persons Employed (No.) 

600 

550 

Compare the position of the firm 
making use of the given data. 

before and after 

the dispute by 

[Hint : Compare mean, total wage bill, mode, C.V. 
of skewness before and after the dispute.) 

and coefficient 




CorraEation Analysis 


IntroductioQ. So far we have studied how to make analysis of data 
involving only one variable. In practice we come across many pro- 
blems involving two or more variables which may be related to each 
other. For example, there exists relation between height and weight of 
persons, price and demand of any commodity, age of husband and that 
of wife, length and breadth of leaves, pressure and volume of gas, level 
of income and level of consumption etc. The degree and direction of 
relationship between all such variables can be measured with the help 
of correlation analysis. 

Meaning of Correlation. Correlation means a possible connection, 
anociauon, relationship or interdependence between two or more sets of 
phenomenon. Two variables are said to be correlated if the change in one 
variable is followed by a change in other variable also. It is said to be 
the amount of similarity, in direction and degree, of variations in 
corresponding pairs of observations of two variables. In the words of 
Connor , ‘ ‘ If two or more quantities vary in sympathy so that movement in 

the one tend to be accompanied by corresponding movements in the other (s^ 
then they are said to be correlated 


Hence we can say that correlation is concerned with the association 

attempts to determine the degree and 
direction of relationship between variables. 

Types of Correlation 

■ 1 Posirive and Negative Correlation. Correlation between two varia- 
b es IS said to be positive or direct if both of them mow in X same 

*'h ’ in one variable is followed by on increase in 

« variable is followed by a decrease the 

Ap example, relation between rainfall and sale of raincoats 

Xpi; of ^hreommX P-f -'<1 

positive relationship between price and supply of commodityl^^™^ ^ ^ 

Pnce (m Rs ) lOO 150 2OO 250 220 210 

Supply (m Quintals) 4 6 8 10 9 7 

or inv«se“[f between two variables is said to be negative 
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decrease in one variable is followed by the increase in other variable. 
For example, relation between price and demand, temperature and 
sale of woollen clothes, volume and pressure of a gas etc. show negative 
correlation. Let us take a numerical example : 

Price (in Rs.) 100 110 120 130 125 122 100 

Demand (in Quintals) 5 4 3 1 3 4 5 

2. Linear and Non>iinear Correlation. Correlation is said to be 
linear if the amount of change in one variable bears a constant ratio 
to the amount of change in the other variable. Let us consider the 
following data : 

Price (Rs.) 100 120 140 160 180 200 

Supply (Quintals) 2 4 6 8 10 12 

Thus, for Rs. 20 change in price, there is a constant change to the 
extent of 2 quintals in supply. The ratio between price and supply is 
10; 1 and it is constant. Linear correlation is generally found in 
physical sciences. 

The correlation between two variables is said to be non-linear if 
the amount of change in one variable does not bear a constant ratio to 
the amount of change in the other variable. In social and economic 
data we generally come across non-linear correlation. 

Note. In this chapter we shall conOne ourselves to the measure- 
ment of linear relationship only. . The measurement of non-linear cor- 
relation is beyond the scope of this book. 

3. Simple, Partial and Multiple Corrclai on. When correlation is 
studied between two variables only, then it is l ‘id to be simple correla- 
tion When there are three or more variable, the degree and direc- 
tion of relationship between them can be stud.ed by either partial correl- 
ation or multiple correlation technique. In vhe case of partial correla- 
tion the relationship is studied between (wo variables and all other 
variables are ignored. On the other hand, in the case of multiple 

correlation, the relationship is studied between one variable and the 
combined effect of all other variables. In this book we confine our- 
selves to the study of simple correlation only. 

W^gnificance of the study of Correlation. The study of correlation 
is very useful because of the following reasons 

(f) Correlation helps us to measure the degree and direction of 
relationship between variables. 

If we ktrow tbb the variables are related, we can estimate the 
value of one variable with the given values of the other variable. It is 
Jone by using regression analysis. 

r//A Since the degree of relationship between variables is expressed 
by a coefficient which is a pure number, we can compare the degree of 
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association between different sets of variables expressed in different 
units. 

t/v) The effect of correlation is to reduce the radge of uncertainty. 
The prediction based on correlation analysis is likely to be more 
reliable and near to reality. 

Correlation and Causauoo^ Correlation does not establish any 
cause and effect relationship between the variables. Even a very high 
degree of correlation between two variables docs not suggest that two 
variables are causally related, /.e., variation in one variable is the cause 
of variation in the other variable. The measure of correlation is only 
a measure of covariation. A high degree of correlation between vari- 
ables may exist because of any one, or a combination of the following 
reasons : 


(0 Correlation may be due to’ pure chance. Sometimes we may 
get a very high degree of correlation between variables which, in general, 
arc not at all related to each other. For example, we may get a high 
degree of correlation between number of pens in a student's pocket and 
number of bis brothers. Such a correlation arises purely by chance. 
It IS also called nonsense correlation or spurious correlation. 

(«) Both Che variables may be influenced by one or more other 
variables. Two variables may show correlation not because of any 
direct relation between (hem but due to the relation of each variable to 
some third variable. For example, we may find a high degree of cor- 
relation between yield per hectare of rice and potato. From this we 
cannot say that the variables arc related as cause and effect. The 

to a number of other factors like rainfall, use 

oi tertilisers, degree of mechanisation etc. which influence both the 
variables. 


A /■ V variables may be mutually influencing each other. 

A nigh degree of correlation between variables may be due to their 
mutual dependence on each other. In such cases it is very difficult to 

variation in other. Wc normally 
an economic data. To take 

demand commodity increases, its 

efl'cet But rr au ^ demand is the 

lil;e mmiiarinV ^ demand may increase due to factors 

This increased demand will have the effect 
eff‘ct ‘h® cause and price is the 

price and d'm'inH' ^ ® correlation between 

variable is tC effl’^r h variable is the cause and which 

variable is the effect because of their mutual dependence on each other. 

betweenTwo var^abres I*"*? presence of correlation 

indicat^th^e 

abics IS Y*nerally*cxoSl^h relationship between vari- 

cfficicnt ofcorrelauSi ?^ is known as the co- 

correiation (r). |t a pure number independent of units of 
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original data. The value of r ranges between ±1. When it is equal 
to -f 1 there is perfect positive relation between the variables. When 
its value is — 1 there is perfect negative relation between the variables. 
r=0 shows no correlation between the variables. In other words, it 
shows that the variables are independent. 

Methods of studying Correlation. The commonly used methods 
for studying simple linear correlation arc : 

1 . Scatter Diagram Method 

2. Graphic Method 

3. Karl Pearson’s Coefficient of Correlation. 

4. Spearman's Rank Correlation Coefficient. 

5. Concurrent Deviations Method. 

The first two methods are graphic and the other three arc algebraic 
in nature. 


1. Scatter Diagram Method. It is the simplest method of studying 
relationship between two variables. In this method, one variable is 
represented along .v-axis and the other variable along >*axis in an xy 
plane. For each pair of values of .r and v w e put a dot in the plane. 

Bv looking at the scatter of various dots we can form an idea as to 

whether the variables are correlated or not. The greater the scatter of 
various dots or points in the graph, the lesser will be the degree of 

correlation between the variables and vice versa. 

Case I. If all the points or dots lie on a straight line rising from 
lower left hand corner to the upper right hand corner, as shown in the 


P£fft^£CT POSiT/\/€ 


^ i»xists a perfect positive correlation between the 

v"f;;a;’.es."The"cocSnt of c'’orre.atio’’a is equal .o +1. 

II If all the points lie on a straight line falling from upper 
left l^nd^'rne/^ the lower right hand comer, as shown in the figure. 
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The coefficient of 


then the correlation is said to be perfectly negative. 

Y\ 


0 pefff^ecr ^ 

COPP£LAr/OA/ 

correlation in this case is equal to — 1. 

Case III. If the plotted points fall in a narrow band rising from 



0 06CPe£ OP X 

POSiTTVS 

lower left hand corner to upper right hand corner, as shown in the 
figure, then there is said to exist a high degree of positive correlation. 

Case IV. If the plotted points fall in a narrow band falling from 

r 

/ 


O DedP££ Of X 

At£dATtV£ COP/f€lATiOfi/ 

lower" right hand corner, as shown in the 
figure, then there is said to exist a high degree of negative correlation. 
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CaseV. If the plotted points fall in a wider band rising from 
lower left hand corner to the upper right hand corner, as shown in the 
figure, then there is said to exist a lov degree of positive correlation. 


^ 'A 

: .1 

A... ..... 

. * . • • j 

A..* .V 

r 




f .. « : >' •• •• .*•. I 

t* j ' •.;•••*. , *.. / 

' • • •. / 

•I ‘ ' • • ! ' ^ 

r *.‘. .,*•••' ^ 

t. : ,* :• -/ 

*• ‘ • *. ✓ 

i . '.V. 


LOW D££ffS£ ^ 

^TI^COfiVUAT/OW 


tfWVl If the plotted points fall in a wider band falling from 
upper left hand comer to the lower right hand corner, as shown m 
^rc. then there is said to exist a low degree negative correlation. 



Cm. VII. If th. pbllwl P®'"!! “'f ^"wiKlMion 

Kt .,..1 » »». 
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Merits and Demerits of Scatter Diagram Method 

Merits. 

(0 It is the simplest method of studying correlation. 

(li) It is easier to understand as compared to complex mathematical 
methods of calculating the coefficient of correlation. 

(iii) It is not affected by the presence of extreme items in the data. 

(iv) It is useful in detecting abnormal points, if any, in the data. 

Demerits. This method indicates only the direction of relationship 
between the variables i.c., whether it is positive or negative or correla- 
tion is high or low. This method does not enable us to determine the 
exact degree of relationship between the variable. For this purpose the 
mathematical methods are generally used. 

The scatter diagram method is generally used when we intend to 
have a quick and rough idea about the nature of relationship between 
two variables. 

2. Graphic Method. In this method the individual values of the 
two variables are plotted on a graph paper. So wc shall get two curves- 
one for variable X and the other for variable From a careful study 
of direction and closeness of the two curves we can know about the 
presence or absence of correlation between the two variables. If both 
the curves move in the same direction, then correlation is positive. 
On the other hand^f the curves move in the opposite direction, then 
correlation is negative. If the two curves are very near to each other, 
then the degree of correlation is very high. If the curves are at a 
distance, then there is a low degree of correlation between the variables. 
Let us consider the following example. 

Sample 1. The following data relate to the imports of two com- 
modities A and B during 1980 — 1987. Find graphically whether 
imports of two commodities are related. 

year 1980 1981 1982 1983 1984 1985 1986 1987 

Imports of A (Rs. Crores) 25 40 60 50 75 125 100 140 

Imports of B (Rs. Crores) 10 25 50 40 60 90 60 100 

3ol. Graph Showing Imports of Commodities A and B. 
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The graph shows that both the curves are moving in the same dire- 
ction and they are very near to each other. Thus we find a very high 
degree of positive correlation between imports of commodites A and B. 

Remarks. This method is generally used when data is given over 
a period of time. Like the scatter diagram method, this method also 
gives the direction of relationship between variables. It does not give 
us a numerical value of extent of relationship between variables. 

3. Karl Pearson's Coefficient of Correlation. It is a mathematical 
method for measuring the magnitude of linear relationship between two 
variables. It was suggested by Karl Plearson, a great Biometrician and 
Statistician, and is the widely used method of calculating the degr^ 
of correlation between two variables. The formula for calculating 
correlation coefficient (r) is as follows : — 


r— 


S (a:— x Ky— 


..(I) 


n <T: 


where S (j: — 7 Xy — 7) is the sum of the product of devia- 
tions of .x and y series from their respective means, /i, and are 
respectively the number of pairs of items, standard deviation of x series 
and the standard deviation of y series, r is the Pearson's coefficient of 
correlation. It is a pure number free from units of the data. The value 

of ‘r' lies between ±\, The above formula can also be written as 


r— 


covariance (x, y) 


...(II) 


O', . <r, 


where covariance {.x, y)= 


2 ( x— 7 Ky— 7 ) 


r= 


(HI) 


The formula I can be simplified as follows 

^ S (X- H )(y- 7 _) ... /JU^TF 

„ /Sifnl)’ / £(>- v~ ) * V o 

V n V « ■ . 

7 )(>'— y ) ^ V « 

For practical purposes formula III is more useful. 

Note It should be noted that the above formulae can be_used only 
k « means 7 and y are integers. If x and > arc m 

then it becomes very difficult to calculate £ (x— x )*, 
ind J:(x- 7 My- 7 ) in this case short cut methods are 

preferred. 

Example 2. Calculate Karl Pearson’s coefficient of correlation from 
the following data. 

10 1 2 15 14 18 20 16 

y': 20 22 25 21 24 27 15 
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X 

y x 

X 

— X 3' — y 
-15 y—22 

(Jf— X 

O'— y r 

10 

20 

-5 —2 

25 

4 

12 

22 

-3 0 

9 

0 

IS 

25 

0 3 

0 

9 

14 

2i 

-1 

1 

1 

18 

24 

3 2 

9 

4 

20 

17 

5 5 

25 

25 

16 

1-5 

1 -7 

1 

49 

S.v= 



2(^—7)* 

2(r- y )= 

105 

154 


=70 

= 92 0 


_ rjc _ 

105 

. 

S>> __ 1 

X 

n 

7 i 

• 

y “ n ■ 

CTx 

=, /2f-v- 


<7j,= 

yio— 7)" = 


V 

n 

if 

• 

V « 


=. / 70 

• 




V 7 





■='\/Io 

* 



= \/ 1314 


_ S(.v— 

X )0'— y ) 


35 


n. 



/10)(vi3-14) 


— X )(;•— y ) 


10 

0 

0 

l 

6 

25 

—7 


2:(.v- T ). 


=22 


(3162K3-625) 


= II *46: 
= 0 - 43 (> 


Now let us solve the siame numerical by usir.^ 



V/ 0440 


80-249 


(VO 


any 


So wc find . the same value of ^oelficicnt of corrcldtion bv using 
formula. * .j ’HA 

.floitcb-iioo 
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Example 3. The following results are obtained between two series 
from their respective means. Compute the coefficient of correlation. 


x-Series >'-Series 
Number of items 7 7 

Sum of squares of 

deviations from mean 28 76 

Sum of products of deviations of x and y series from their respective 
means=46. 


Sol. Given £(x— x )*=28 

Z{y- 7 )*=76 ; Six- x ){y- 7 )=46. 

We know that 


■2r(.Y— 7 )(y— y ) 

2(.V — X 7)* 

Substituting the values, we have 

46 

a/ 28x76 ~~\/2nr~ 


46 


46-13 


= 0 - 997 . 



Short Cut Method. In this method deviations are not taken from 
actual means but they are taken from assumed means. This method is- 
generally followed when actual means are in fractions. If A is the 
assumed mean for x series and B is the assumed mean for y series, 
then the coefficient of correlation is given by 



Where </.v=x — A; dy=y — B. The above formula, oh simplifi^ 
cation, can also be written in the following two forms : 


Yidxdy — {’Ldx){Edy) 


n Edxdy--(Edx}(Edy) 

(n) r.ry-= ^^2:dy~—{Edy)* 

§MI>|; y(\ t 

All these formulae give the same value of the coefficient of 


correlation. 
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Example 4. Calculate the coefficient of conelation between the 
marks obtairted by 10 students in economics and statistics. 

Marks in Economics : 49, 59, 65, 45, 52, 60, 70, 62, 56, 49 
Marks in Statistics: 61, 75. 70, 55, 62, 60, 80, 69, 65, 61. 


AOI* 

Marks in 
Economics 

Marks in 
Statistics 

A=60 B=70// 

dx=x—A dy^y—1 

dx^ 

J 

dy^ 

dxdy 

^ 

y 






49 

61 

— U 

— 9 

121 

81 

99 

59 

75 

— I 

5 

1 

25 

—5 

65 

70 

5 

0 

25 

0 

0 

45 

55 

—15 

—15 

225 

225 

225 

52 

62 

— 8 

n 

— O 

64 

64 

64 

60 

60 

. 0 ! 



100 

0 

70 

80 

10 



100 

100 

62 

69 

2 

— 1 

4 

1 

—2 

56 

65 

—4 

— 5 

16 

j 

25 

20 

49 

61 

— 11 

— 9 

121 

81 

99 


i:dx=-^33 

Edy= 

Zdx^= 

i:dy^= 

Sdxdy^ 

• 



—42 

677 

702 

600 



% 


60— 13'86 46*14 

^ >7-7— 10-89 V70-2— 17*64 =V56^ 


46*14 4644 .... 

7*0372 X7*249tf “54*643" 


Example 5. Calculate the coefficient of correlation for a: an<l> 
senes using short cut method. 

10 12 8 14 9 6 10 II 

J- : 8 7 5 12 10 13 15 4 
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A=W 

B=10 

dx^- 

df~ 

dxdy 

X 

y 

dx^x — A 

dy—y — B 




10 

8 

0 

—2 

0 

4 

0 

12 

7 

2 

—3 

4 

9 

— 6 

8 

5 

—2 

—5 

4 

25 

10 

14 

12 

4 

, 2 

16 

4 

8 

9 

10 

— 1 

' 0 

1 

0 

0 

6 

13 

— 4 

3 

16 

9 

—12 

10 

15 

0 

5 

0 

25 

0 

11 

4 

1 

—6 

I 

36 

—6 



r</A=o , 

M 

!l 

1 

X(/.V2 

Zdy- 

XrfV(/y= 




= 42 

= 112 

—6 


nSdxdy—{Edx){Zdy) 

y/nl.dx--iZdxy^ \/n^dy^-{Xdy)‘ 

8 (_ 6 )_ 0 (- 6 ) 

v'8(42)— 0 \/8(U2)— (-6)2 

-48 _ -48 

336” \ 896— 36 'V/336 a '860 


—48 


—48 


18-33 X 29-326 537 54 


= — 0 089. 


Calculation of correlation coefficient by using actual data : 

If the givqn observations, are small which can be easily squared, then 
we domot take deviations, instead we use actual data and apply the 
formula 


n-(T)‘ J 


IJxv— 


{£x){£y) 


or 


.2 


nZ-vy— 

All these formulae give the same value of the coefficient of 


correlation. 
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assumed meaps. 

XV 

9 

80 
84 
40 

168 . 

90 
>8 
150 
44 


Sol. 

X 

y 

;c2 

y^^ 

10 

8 

100 

64 

12 

7 

144 

49 

8 

5 

64 

25 

14 

• 

12 

196 

144 

9 

10 

81 

100 

6 

13 

36 

169 

10 

15 

100 

225 

il 

4 

121 

16 

o 

00 

II 

II 

i;x*=842 

11 


j:xy^l34 


Sxy— 


{rx){£y) 


Let us use the formula rxy= — p- 


n 


j y 


734 — 


or r,y^ 


80x74 




(7^ 


734_740 


—6 


V842— 800 . V792— 684-5 \/42 . v'>*57^5 

—6 —6 


=—0-089. 


(Same answer). 


-6-48X 10-368 *”67-168 

Example?. The coefficient of correlation between two variables 
;cand> is 0-48. Their covariance is 36. The variance of Jf is i6. 
Find the standard deviation of>'. 

Sol. 

<7’*-a‘y 




We know that 


Taiy = 


where cov. ^ ^ 

It 


36 


(Given) 


Also<r»«^Variance=Vl6 =4 ; rxy=0-48 

Putting these values in the above formula 

36 


0*48=: 




or l-92a’y=3j5 pr <ry=s 


36 


1-92 


* 18-75. 
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Example 8. The foltowiag table gives the distribution of the total 
population and those who are wholly or partially blind among them. 
Find out if there is any relation between age and blindness. 


^ge 

of Persons 
{in thousand) 

Blind 

Age 

No . of Persons 
{in thousand) 

Blind 

0—10 

100 

55 

40—50 

24 

36 

10—20 

60 

40 

50—60 

11 

22 

20—30 

40 

40 

60—70 

6 

18 

30—40 

Sol. 

36 

40 

70—80 

3, 

15 


In order to make comparison possible, let us determine the number 
of blinds in terms of a common denominator, say, one lakh. The first 
figure remains the same i.e. 55. The second figure becomes : — 


Out of 60,000 no. of blindss=40 

40 

Out of 1,00,000 no.of blinds X 1,00,000=67 approx. 

Similarly, for next figure : — 

Out of 40000, no. of bliDd=40 

40 

Out of 1,00,000, no. of bliDds= ^^ 000 ^ 1,00,000 

= 100. 


and so on. 


Age 

% 

No. of Blind 
out of 1 lakh 

\ y 

Mid. values 

X 

i 

f 

A^35 

dx=x—A 

B=100 
dy^y — B 

1 


dy^ 

dxdy 

'^0^10 

55 

5 

—30 

—45 ' 

900 

^025 

1350 

iO-T20 

67 

15 

—20 

—33 

400 1 

1089 

660 

i0--30 

100 

25 

—10 

0 

100 

0 

0 

10^0 

111 

35 

0 ' 

11 

0 

121 

0 

;o— 50 

150 

45 

10 

50 

100 

2500 

500 

0—60 

1 

200 

55 

20 

100 

400 

10000 

2000 

(^70 

300 

65 

30 

200 

900 

40000 

6000 

3—80 

500 

75 

40 

400 

1600 





« 

Sdx=^0 

i;<fy=683 


rdy*= 

215735 

j 

1 Zdxdy 
==26510 
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nSdxdy — 



= ./l5S5=T^0\/ 1'^25880-46648^ 

184760 184760 

= :73360o7i 259^ 183*3 x 1122-2 

^ l84760_ _nftQR 

FxamDle 9- You are given the following information relating to a 
,.e.uenc/ai— ^ 

Find the coetT. of correlation. 

Sol. 
or 


Given 2:(x+3')*=- 947 

+>»*+ 2xy) = 947 . 


Taking 2 inside^ 


we have 

we have 

or 

or 


2:x*~{'2:y^-{-2Sxy^9Al 

385+192+22:jcj'= 947. 
22:x;;=947— 385— 192 
22xy=270 or T^c^'^lSS 


Putting the values. 


Now, 








m 




or 




n 


j 


£x* , . 


(I) 


j 


(7)* 


- Sx 

_ £y 


Putting these values 


^xy 


1 


^^».4 


18-5—22 


V 


■>/3'8-5— 30-25'\/*9*2— 16 


—3-5 


— 3*5 


v/8-25— y3-2 2-67X1-79 

0-681 

’-5137 
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Correction of Incorrect Value of Correlation CoeflSdent. 

co^cIatioD coefficient can be corrected by making 

apply tISl'formik. of S., Sy. 




n 


-(t)© 




10- A computer while calculating the correlation co- 
efficient between two variables x and y obtained the following constants : 

n=30. i;;c=120. 27x2^600, 2>=90, 2^=250, Sxy^^SS. 

It was, however, later discovered that it had wrongly copied down 
a pair of observations a:= 10 andy*I2 as a:^ 8 andy=10. Find the 
correct correlation coefficient. 


Sol. Let us hnd 
and n. 


correct value of Zx, Sy, Sx\ Sy^, Sxy 
wrong value of jr==8 

wrong value ofy=I0 

correct value of x^ 10 


correct value of y—12 
Correct 2jc=120—8-f 10=122 
Correct 2>=90— 10+12=92 

Correcti7j:*=600—(8)*+(10)2=600— 64+100=636 
Correct2y2=250—(10)2+(12)2=250— 100+144=294 

Correct 2xy=356— 8x lO+lOx 12=356—80+120=396 
Correct ./i=30 — 1 + 1=30 
Applying formula. 



13-2-12-47 0-73 

'V/21-2— 16-53 -\/9*8— 9^ V4*67 \/0-4 


0-73 0*73 

”"~2'16x0*63~~ 1-3356 
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Correlation Coefficient for Grouped Data. 

When the number of items of two variables X and Y arc 
considerably large, the data can be classified into a two-way frequency 
distribution called a correlation table. After the values of the two 
variables are grouped into various classes (not necessarily the same W 
both the variables), Karl Pearson’s coefficient of correlation can be 
calculated. The formula used can be either 


Zfdxdy- 


rxy— 


{Sfdx) imy) 


where — A and dy—H — B. 

A, B are assumed means of X and Y series respectively. The values 
of A and B nead not be equal. 

Or 


Xfd’xd'y^ 


r*y 


M. 




where d'x^^^ and d’y=~^~. 

c ' h 

c, h being common factors used in X and Y scries respectively. 
The values of c and h need not be equal. 


Note. The coefficient of correlation is not affected by the choice 
of the values of A, B, C and h It is due to the fact that the Karl 
Pearson’s correlation coefficient is independent of both origin and 
scale. 


Example 11. Calculate coefficient of correlation from the following 
data relating to marks in economics and statistics. 



Marks in Statistics 
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Marks ia EcobobIcs 



10 

1 

20 

30 

' ToUl 

5 

2 

1 

6 

4 

12 

1 

10 

3 

1 

5 

7 

15 

1 .5 

_ 

2 

1 

2 

20 

1 

1 

4 

— 

1 5 

1 

1 

1 

25 

8 

7 

1 

16 

Total 

1 

14 

24 

.12 

50 


SolotioD. Let us denote marks io ecom aics by x and marks 
statistics by y. 

















CtIcDlatioo of CoefBcieot of Correlation 
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r/d'xdy 

















/ 


1 STUDIES IN ECONOMICS (PART-3) 

Applying ihe tbrmuia 

Sfd'xd'y— { ?ff‘^^^fd'y) 

(- 2 )(- 2 ) 

50 

— 23— 0 ‘08 

“v iO-OOOiev 132— OOOIS 

_ —2 3-08 

V^25*9984 'v/131-9984 

—23*08 —23*08 

5 099x11*489 " 58*58 

«— 0*394 


Example 12. Calculate Karl Pearson’s coefficient of correlation 
from the following 2x2 table relating to marks of 25 students in two 


subjects Hindi and Statistics. 

Marks in Hindi 

30—40 

Marks in Statistics 
40—50 50—60 

60—70 

30-40 

3 

1 

1 

— 

40—50 

2 

6 

1 

2 

50—60 

1 

2 

2 

1 

60—70 

— 

1 

1 

1 

Solution. 

Calculation of Karl 

Pearson*s Correlation 

Coefficient. 
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Putting the values, we get 


Zfd'xd^y— 


rzy^ 


j 


{Sfd x) {Sfd'y ) 




11 — 


7x7 

23 




11—1-96 


j 


(7)* 

2S 

9 04 


J 


\ 27— 1-96\/23— 1-96 


904 


904 


\/25 04 V21 04 


22-934 


— (5 0) (4 5869) ” 

*=0-394. 

Assumptions of Karl Pearson's CoefiBcient of Correlation 

(/) The relationship between x and y is linear. In other words, 
when plotted on a graph paper, the values of x and y tend to scatter 
along a straight line rather than along a curve. 

(n) The distributions of both x and y variables are similar in 
shape. 

(///) A large number of independent causes operate in each of two 
series to produce normal distribution. 

(iv) Forces operating on each of the variable series are not indepen- 
dent of each other but are related in a causal fashion. 

Properties of Karl Pearson’s Coefficient of Correlation, 

m It is a pure number independent of units of measurement. 

07) The value of r lies between —1 and +1. In other words, 

— . . ,, 

The coefficient of correlation is independent of origin as well as 


. (hi) 
scale. 

(iv) 


If two variables are related by a linear equation y^a-\-bx, then 

the coefficient of correlation is equal to -f-l. . , • *i, 

*(v) The coefficient of correlation IS symmetrical in the sense ffiat 

the value of r between X and >' is same as the value of r between y and 

X. In other words, r . 

fvO The coefficient ofcorrelation is the geomeyic mean of the two 

regresLn coefficients and byx. In other words. 


r—‘\/bxy ‘ hyr • 

Merits and Demerits of Karl Pearson’s Coefficient of Correlation. 

(/) It is the most popular and reliable method of finding degree 
and direction of relationship between two variables. 

(ii) It possesses many useful properties. 


correlation analysis 


191 


iiii) It is based on all the values. 

(iv\ It is capable of further algebraic treatment. . ^ 

\v) It ^n be used for making comparisons because it is a pure 
number which is independent of the units of original data. 


Demerits 

(i) It assumes a linear relationship between the variables. 

( 11 ) The value of r is unduly affected by extreme items. 

(i/i) When compared with other methods of measunng 
Kar! Pearson’s method is more lime consuming and involves lengthy 

calculations. ..... . 

Interpretation of Coefficient of Correlation. The following general 
rules can be used to interpret the coefficient of correlation : 

(i) When r= + 1, there is perfectly positive correlation between 
two variables. 


\ii) When r=—l, there is perfectly negative relationship between 

the variables. , ... ^ 

(Hi) When r=0. there is no correlation between the variables. 

Variables are said to be independent. 

(iv) When r lies between 4- 1 and —1 there can be high or low 
degree of correlation depending upon the closeness of r to ±1 
If r is near to zero, correlation is of low degree and if r is near to ± I 

the degree of correlation is high. 

Probable Error. It is one of the most important methods of inter- 
preting the coefficient of correlation. With the help of probable error 
it is also possible to determine the reliability of the correlation co- 
efficient. It can be used to determine the limits within which confla- 
tion in the population can be expected to lie. The formula for nnding 
probable error is ^ 

P.E. (f)=0-£74S 

V n 


where r is the correlation coefficient and n is the number of pairs of 
observations. 


Interpretation, (i) If the value of r is less than the value oi pro- 
bable error, then correlation is not at all significant. 

(«) If the value of r is more than 6 times the value of probable 
error, then correlation is said to be highly significant. In other words, 
r is significant if r>6 P.E. (r). 


or 

(hi) 

method. 


> 6 . 


P.E. (r) 

In all other cases, no interpretation can 


be made with (his 


(iv) By adding and subtracting the value of probable error from 
correlation coefficient we can obtain the upper and lower limits in which 
the correlation coefficient in the population can be expected to lie. 
Therefore, limits for population correlation coefficient are 

r.i-P.E. (r). 
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Example 13. The value of r for a set of 10 pairs of observations was 
found to be 0*8. Using probable error method can you say that correla- 
tion is signiticant. Also find limits for population correlation coefficient. 

Sol. 

Given /i=10 and r=0*8. 


we know that P.E. (r)=0-6745 


1— r 


or P.E.(r)= 0*6745 


V/i 


I— (0*8)' 


a/io 

_ 0*6745 xO-36 _ 0*2428 
3*16 3*16 

«0076 


Since the value of/'=0*8 is much more than 6 times the value of 
P.E. (r), correlation is said to be highly significant. 

Limits for population correlation coefficient are given by 

r± P.E (r) 

or 0*8 ± 0*076 
0*724— 0*876 

Example 14. Find probable error and interpret the coeff. of 
correlation for data given in example 2. 

Sol. 

From example 2 we find that r=0*436 and n—7. 


Now P.E (r)=0*6745 


=0*6745 


v n 

l=(0iW=0.6745 

\/7 


0*6745 xO-81 _ 0*5463 

2*646 

Now 6xP.E (r)=6x0*206==l*236. 

The value of r is less than 6 times the value 
we cannot interpret the correlation coefficient. 

Example 15. What will be the value of 
probable error for 1 6 pairs of items is 0 04 ? 
Sol. Given P.E (r)=0 04, n=16. 


1—0*19 

2*646 

=0*206 


of probable error hence 
correlation coefficient if 


We know that 

1 — r* 

P.E(r)=0-6745 ^7=^- 

I 

0*04 = 0-6745- ^ 

\ 16 


or 


COUIELATION ANALYSIS 


193 


OT 0*04= 


0-6745 (l—H) 


or 

or 

or 

or 


^a=^l_0-237 

r*=0*763 

r*4-0*873 


or 



016 

0-6745 


or r=± •^0-763 


Bxsnptft 16. For what value of n, the coefficient of corrcltttioo 
equal to 0*6 will be 3igoificaot 7 

SoIadoB. We know that coefficient of correlation will be ngoificani 

if 


P-E.(r) 


>6 


or 0-6745 {l—r«) >6 

or if 6xO-674S(»-r») 

r 


or 


or 


or 


if „ > 0: 6745 (l-r») ]' 


t 


if n> px0-674S(l-(0-6 )»f 


0-6 




if i»> [ ^x0-6745 x 0-64 


I 




I 


or if n> 18-63 (19 approximately) 


4. Spearman's Rank Correlation Coefficient. The Karl Pearson's 
coefficient of Correlation is based on the assumption that the population, 
from where samples are drawn, is normal. When this assumption is not 
fulfilled we cannot use Pearson's method and hence there arises need 
Jo study correlation by an alternative method. One such method is 
given by Charles Edward Spearman. It is called Rank Correlation 
method. In this method ranks are assigned to the values of both the 
vanables. The proc^urefor giving ranks is that the hipest value in 
wchsenw IS given first rank, next to the highest the second rank and 
so on. The following formula is used : 

4 



esd* 


or ra 


6rd* 

rt * — n 
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where is Spearman’s Rank Correlation Coefficient, is the sum of 
squares of the difference of ranks of x and y series and n is the number 
of pairs of observations. 


The value of rank Correlation coefficient also lies between 
When is+1, there is complete agreement in the order of ranks and 
correlation is perfectly positive. When r, is — I , there is complete 
disagreement in the order of ranks and correlation is perfectly negative. 
r«— 0 implies no correlation between the variables being studied. 

Rank correlation is extremely useful when the variables under 
consideration are qualitative in nature. For example, variables like 
honesty, beauty, friendship, etc. Numerical values cannot be assigned 
to such variables but they can be ranked. Hence Rank Correlation 
Coefficient is more appropriate as a measure of degree of relationship 
between such variables. 


CalcnlatioD of Rank Correlation Coefficient : 

(i) When ranks are gir^. We directly apply the formula givtu 
above and find the value of 

Example 17. Find rank correlation coefficient for the following 
information. 


Ranks of .x : 5 8 

7 1 

4 6 2 

Ranks of y: 4 6 

3 8 

7 2 1 

Sol. 

Ranks 

Ranks 

1 

4 


X 

y 

4 

I 

1 

8 

6 

2 

4 

7 

3 

4 

16 

1 

8 

—7 

49 

4 

7 

—3 

9 

6 

2 

4 

16 

2 

1 

1 

1 

3 

5 

—2 

4 

n=8 


II 

o 

11 

s 

/■,=1 

"«(fl^-l) 



«1 

6x100 , 

““ 8(8*— 1) 

600 . 
8x63 “ 

600 

504 


119 « — 019 
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contest are ranked b> 


Example 18. Ten competitors in a beauty 
three judges in the following order : 

1st Judge 1, 5, 4, 8, 9. 6. 10. 7, 3. 2 

2Dd Jpdge 4, 8, 7, 6. 5, 9. 10, 3, 2. 1 

3rd Judge 6, 7, 8. 1, 5, 10. 9. 2. 3, 4 

Use Rank Correlation Coefficient to discuss which pair of judges has 
‘'the nearest approach to the common tastes in beauty. 

Sol. 

In order to find the pair of judges having nearest approach to 

common tastes in beauty we compare rank correlation between the 
judgements of: 

(/) 1st Judge and 2nd Judge (r,.,) 

{») 1st Judge and 3rd Judge (r^^) 

{Hi) 2nd Judge and 3rd Judge (r.j) 

The ranks of 1st, 2nd and 3rd judges are denoted by R,. R. and R- 
respectively. j it . 3 
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Rack correlatioa betireen 1st aad 2iid Judge : 

Now 

“ H(n-— I) 10(100—1) 

444 

= 1-^ =1-0’448=0-552 


Raok correlatioo betweeo 1st and 3rd Judge : 


. 6x156 

n(«2— f) 10(100—1) 


9 ^_ 

990 


I_0-945=0055 


Rank correlatioD betweeo 2od and 3rd judge ; 


1 > 


6x44 
I0(l00— 1) 


or 1 — 


264 __ 
990 ' 


I— 0-267=0-733. 



\ 


Since there is maximum positive correlation betweeo the judges 
ment of 2nd and 3rd judge, we conclude that 2od and 3rd judges have 
the nearest approach to common tastes in beauty. 

(//) When ranks are not given : In such a case first of all ranks are 
given to the values of both the variables by following the procedure 
discussed earlier. Then same formula is used to calculate rank correla- i| 
tion coefficient. 


Example 19. Calculate the ranks correlation coefficient betweeo 
marks of 7 students in economics and statistics. 


Marks in Economics x : 
Marks in Statistics y : 
Sol. 



45, 

60. 

65. 

68. 

72. 34. 57, 
70. 45. 64. 

60. 80 
53. 75 

Marks in 

Marks in 





Economics 

X 

Statistics 

y 

Rx 

Ry 

d=Rx Ry 

iP 

45 

60 

6 

5 

1 

1 

65 

68 

3 

3 

0 

0 

72 

70 

2 

2 

0 

0 

34 

45 

7 

7 

0 

0 

57 

64 

5 

4 

1 

1 

60 

53 

4 

6 

—2 

4 ^ 

80 

75 

1 

1 

0 

2:j=o 

0 

r<f*=6 
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1) 


* 1 — 


36 


1 — 


1 — 


6x6 

8(P=T) 

36 


8^ 504 

= l-0071*0‘929 , 

«in EqatlKwks. Sometimes, while assigning ranks find 

1. . a tsi" “it"” rs 

- j c ♦ 5+6 

But we shall assign arithmetic mean of 5 and o i.e. 2 

each equal value as.rank. The next item will get rank 7. The rollowing 
adjustment is made in the formula : 

6 +jy (m®— m)+ jy (m*— m)+ J 

1 n(n®— 1) 

' 1 

where mis the number of times any value is repeated and jy (m* — m) 


5*5 to 


occurs as many times as there are groups of equal values. 

Example Calculate rank correlation coefficient for the following 
data : 

revalues: 15 48 22 48 26 25 14 78 

y values ; 40 17 38 35 35 32 20 35 

Sol. Since actual values are given, we first assign ranks. In 
X series value 78 gets 1st rank. Now there arc two equal values 48, 48. 
These get average of ranks 2 and 3 i.e., 2*5 each. Next item 26 gets 
the 4th rank. Similarly, ranks are assigned for y series. 


X values 

y values 

Rx 

Ry 

d=Rz—Ry 

d* 

IS 

40 

7 

1 

6 

360 

48 

17 

2-5 

8 

—5*5 

30-25 

22 

38 

6 

2 

4 

16-0 

48 

35 

2*5 

4 

—1*5 

2-25 

26 

35 

4 

4 

0 

0 

25 

32 

5 

6 

— 1 

1-0 

14 

20 

8 

7 

1 

1-0 

78 

35 

1 

4 

—3 

90 
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rj«l— 


6 [ (m»-m) + -1 ] 


= 1 — 


«[ 95-50 + jL (2*-2)‘+ (3*-3)« ] 

8 ( 8 *— 1 ) ~ 


1 — 


r6{95-50+0-5+2)] 

8x55 


6[98)_ 588 

504 504 


1_M67=-0-167 


Correction of Incorrect Value of Rank Correlation Coefficient. Juil 
as we can correct an incorrect value of Karl Pearson’s correlation 

coefficient, in the same way we can correct an incorrect ranic correlation 
coefficient. We find correct values of and n and use the formula. 


Example 21. The coefficient of rank correlation of a beauty contest 
involving 12 candidates was calculated as 0’6. However, it was later on 
discovered that the difference in ranks of a pair was wrongly taken as 8 
instead of 3. Find correct correlation coefficient. 


Sol. 


Given rj=0 6 ; n=12 
Wrong value of 
Correct value of '/=3. 

rt(n*— 1) 

62 :<n 




We know that r#=l — 


or 


0*6 


or 


or 


0-6 




1?[(I2)*-I)] 

SeP 


286 


2X143 
1 — 0*6 


or Z'(i*={0*4)(286)=114-4. This is the wrong value of 
Correct Sd^=WTong (wrong rf)H(coiTect d)* 

^ 1 14-4_(8)*+ (3)*= 1 14*4—64+9 
= 114*4— 55=*59'4 
Correct 7i=12 — 1 + 1 — 12. 

Correct correlation coeff. 


i 


r-=l— 


1) 


* In first series item 48 occurs 2 times 


• • 


m 


••In second series item 35 occurs 3 time^ 


m 
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6x59-4 

12(144—1) 




356-4 


12x143 


3^=1— 0-207=0- 793. 
1716 

Corrclstion. 


, understand 

and “sy fo c^culal as compared to Karl Pearson s method. 

"£er 

consuming if the number of items is very large. 

Peari^’s'^"^%r^:tL“^t^^^^^^ “infte‘a/^^actna. values 

ranks are used in the former mettod. calculated for grouped 

(if/) Rank correlation coefficient cannot 

's. Concorrent Deviations Method. This method is the simplest of 

all the methods of studying correlation between mo 
method is generally employed when we want to find 
change in the variables i.e. . whether they move in ‘^e saine di^uon 
or in the opposite direction. The direction of change or deviahon is 
__recorded from the preceding value. The first value is “ 

the second value is more than the first value, then a 4- (positive) sign » 

placed before it. If the second value is less than first value, a— (negauvni 
sign is placed before it. If the second value is equal to the first valuer 
then the direction of change is indicated by zero. Same process is 
followed for all the values. The direction of change in x and senes 
is indicated by dx and dy respectively. 

The deviations in the. two variables are said to be concurrent if 
they have the same sign I.c., either deviations of both variables are 
positive or both are negative. These concurrent deviations are denoted 
by C. The following formula is used : 


j 


2C— N 
N 


where re is the Coefficient of Concurrent Deviations. 

C is the number of concurrent deviations. 

N is the number of pairs of deviations, 
or N=number of pairs of items minus one. 

2C-“N 

The sign of Tc depends upon the sign of — — , 
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2C— N 

(i) If — — is negative^ we take minus sign inside and outside 

the under-root and co-efficient of concurrent deviations is also negative^ 

2C N 

(li) If — is positive, then co-efficient of concurrent deviations* 
is also positive. 

Like Karl Pearson's and Rank Correlation Coefficients the Coefficient' 
of Concurrent Deviations also varies betweent ±1* In other words^ 

— 1 ^ Tc < 1- When rc=t-f- 1, there is perfect positive correlation. 
When rc=— 1» there is perfect negative correlation. 

Steps for Calculating Coefficient of Concurrent Deviations. 

(/) Find direction of change in x and y series separately i.e., find 
Jx and 

(ii) Multiply ifr and The number of positive signs is denoted- 
by C i.e., concurrent deviations. 

(m) Apply the formula 

/ , 2C-^ 


Example 22. Calculate the coefficient of correlation by concurrent 


deviations method from the following data : 



Weight (Kgm.) 50 

55 60 

58 65 

62 

70 75 

Age (years) 22 

23 27 

28 26 

25 

27 30 

Sol. 





Weight iKgm\ 

Age (years) 

dx 

dy 

dx . dy 

X 

y 




50 

22 




55 

23 

• 4 - 

» 

4 - 

-f- 

60 

27 

-i- 

+ 

+ 

58 

28 

— 

+ 

— 

65 

26 

+ 

— 

— 

62 

25 

— 


H- 

70 

27 

+ 

+ 

+ 

75 

30 

+ 

+ 

4- 


/ 72 C— N 



C=5 

Tc ^ ± 

N 





/ , 2x5—7 

_i_ /7~^ 



= ± 






=.V^0-429 =0*655. 

Example 23. Calculate the coefficient of concui^t deviations 
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from the data giYen below ; 


Year 

1975 1976 

1977 1978 

1979 

Demand 

160 164 

171 183 

170 

Wee 

250 244 

230 200 

210 

Sol. 




Year 

Demand 

price 

dx 


(X) 

{y) 


1975 

160 

250 

— — 

1976 

164 

244 

+ 

1977 

171 

230 

+ 

1978 

183 

200 

+ 

1979 

170 

210 

— 

1980 

190 

205 

+ 

1981 

192 

201 

+ 

1982 

195 

188 

+ 

1983 

180 

190 

— 


1980 1981 
190 192 

205 201 

dy 


+ 



1982 1983 
195 180 

188 190 


dx, dy 


C=0 



So there is perfectly negative relationship between demand and 
price. 

% 

EvaloatioD. Concurrent deviations method is very simple. This 
method is followed when we want quick results and also the number of 
pairs of observatioDS is very large. But this method gives information 
only about the direction of relationship between variables add not the 
degree or extent of correlation. Tt is because no distinction is made 
between large and small deviations. Only direction or sign of deviations 
is noted. 


If we want to have the proper knowledge of direction as well as 
I degree of relationship between variables, then Karl Pearsons coefficient 
•of correlation is generally recommended. 


MISCELLANEOUS EXAMPLES 

Example 24. Calculate Karl Pearson's coefficient of coirelation 
nom the data given ahead :• 
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—39*35 —3 *35 

4^975“ V49“*0I ■“ (6* -)) (7) 

—39*35 


= 46*90 


—0839. 


Olcnlidoo of CorrelatloB Coefficient 
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Example 25. A computer while calculating the correlatioo cocffi- 
deot between two variables X and Y obtained the following conetai^ : 

N-=30, 2:x^l20, 2j;*=600. 2’j'=90, J:xy=2S6 

It was later discovered that two pairs of observations were wrongly 
copied as 


X 

y 

8 

10 

12 

7 


and correct values were 


Find correct correlation coefficient. 


X 

y 

8 

iz 

10 

8 



Solution. Correct 27x^120— (8+12)+(8-f-10)=:lI8 

Correct 27;'=90— (10+7)+(I2-|-8)=93 

Correct i:x*=600-[(8)»+(12)*J+[(8)»-f (10)*) 

= 600-64-144+64+100=556 
Correct 2:/=250-((I0)*+(7)*]+((I2)*+(8)»J 

=250—100—49+144+64=309 * 

Correct 2 ’x>-=356-((8xI0)+(12x7)]+[(8xI2)+(I0x 8)1 

=356—80—84+96+80=368 
Correct «=30— 2+2=30 
Putting ttiese values in the formula 


rxy— 


2:;cy-iM£>0 

n 


J 


(ZX) 


J 


n 


368— 118x93 
30 


y 


“30 

368—365-8 


(*18)^ /,no (93)» 


30 


V 556—464-1 V 309-288-3 

2*2 2-2 

= (9-586X4-549) 


V 91.9 V20-7 
=0*05. 


43-6067 


Example 26. Obtain the sample coefficient of corretation from the 
following data : 

2-5 1-7 3-1 6-5 4-2 

—5-2 —3-5 41 —6-2 2*8 





X : 

y : 



COBRBLAIIOM ANALYSIS 


205 


Solution. Calculation of correlation coefficient 


{x-3'6) 

(x—x 

"y 

)* 

y—~p (y— J)* 
(-1*6) 
3'+1*6 

(3C— DO*— 7) 

V 2‘5 — M 

V2l 

—5-2 

—3-6 12*96 

3*96 

1*7 —1*9 

3*61 

—3-5 

—1*9 3*61 

3*61 

' 3'I —0-5 

0*25 

41 

5*7 32*49 

— 2*85 

6*5 2-9 

8-41 

—6*2 

—4-6 21*16 

—13*34 

4*2 0-6 

0*36 

2*8 

4 4 *19*36 

2*64 

i;x=i8 

^ix-i:)* 

= 13*84 

2>'=— 8 

^{y—7)' 

=89*58 

i:(x— 7X3'— 7) 

=—5*98 




- Sx 


X = 


18 

5 


“-^=3-6 


txy— 


_ — X X>'— y ) 


— = -SL=-r^ 

—5-98 


1*6 


V[AJf— xTj[A>'— 7)*) V (13*84)(82-58) 


-5-98 


Vl23y78 


-t5-98 


_ Calculate the values of 3 '=(jr— 6)® corresponding Co 

.J.li’ b ^ 5 obtain the Karl Pearson’s con 


between x and y. 
Solnttoa. 

(X) {x~6) (x-^s)^ 


correlation coefficient 


(x-^H ) (Jf— X )• iy— y) (y— "y )* 


1 

2 

3 

4 

5 


—5 


—3 

-2 

—I 


—3125 

—1024 

— 243 

— 32 

— 1 


—2 
— I 
0 
1 
2 


4 

1 

0 

1 

4 


—2240 5017600 


—139 

642 

853 

884 


19321 

412164 

727609 

781456 


ix—x) 

(y~T) 

4480 

139 

0 

853 

1768 


— ^>=—4425 r(x— "D* =10 rcy— T)* 


»6958150 7240 
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£(x— x)(y-‘ D 


7240 


yr{x-T}*. V 10 X 6958150 


^ .=0*8679. 

'~V 69581500 8341-55 


Example 28. The marks of 12 students in two subjects A and B 
arc given below. The two numbers within the brackets denote the marks 
of same student in subjects A and B respectively. 

(40,15), (tO, 18), (45, 16), , (40. 20), (45,40). (50.42) 
(56.43). (49.41), (40.42), (60, 20). (48, 55), (68.47) 

Use Spearman’s formula to find rank correlation coefficient. 


SoIntioD. 


Marks in 

Marks 

Ranks in 

Subject 

in Subject 


A 

B 

A 

40 

IS 

11 

60 

18 

2*5 

45 

16 

8 5 

40 

20 

11 

45 

40 

8 5 

50 

42 

5 

56 

43 

4 

49 

41 

6 

40 

42 

11 

60 

20 

2*5 

48 

55 

7 

68 

47 

1 


Hanks in ^ 


B 


12 

—10 

100 

10 

—7-5 

56-25 

11 

—2*5 

6-25 

8-5 

2-5 

6-25 

7 

1*5 

2-25 

4-5 

05 

0-25 

3 

10 

1-00 

6 

0 

0 

4-5 

6*5 

42-25 

8-5 

—6 

36-00 

1 

6 

,36-00 

2 

—1 

* 100 


0 

2rd*= 188-50 


6 -jL(m»-m)+ _^(m*-m)+ 


I 


r$= 


] 


n(n* — I) 


6 [l88-5+ -jL(3*-3)+ i^2>-2)+-J^(2«-2) 

1 ^ 1 1 


12((12)*-lj 


1 ^ 

6fl88*5+2+0-5-|-0*5+0*5+0-5) 
= 1 12X1^ 

_ , 6C192-51 _ ,_0.673 

12x143 1716 

«0327 
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t 

Ezaaple 29. The coefficient of rank correlation between share 
prices and debenture prices is found to be 0*143. If the sum of squares 
of the difference in ranks is given to be 48, find the value of n. 

Solatiea. We know that f<=l— 

Given r,*=0*I43. 2:d^=48. 

Putting the values in above formula, we have 

6x48 


Ot43«l— 


11(11*— 1) 


or 0-143=1-;— 01-1^-1-0 143 

n*-.fi n*—n 

or 288 = (0.8S7)(ni-«) 

288 , 

• ’ 0*857 

n* — n=336. or n* — n — 336*=0. 

or n* — 343— «4-7s=*0. 
or n*— 343— (II— 7)=i0. 
or «»— ?■— («— 7)=0 

or {n-7)(ii*+7n-t-49)— (rt— 7)==0. 

(■ .• a*— 6»=(fl— 6Xa* +ob+ 6*) 

or </i— 7 )[bS4-7«+49— 1]=^0 

(n-7)(n*+7B+48)=0 

"-7=0 r . . n»+7«4-48=.0 

gives imaginary value 


« • 


or 11=7 


I ■ 


of n] 


What do you 
correlation ? 


QUESTIONS 


effect relation^v co^elation 7 Docs it always siraifiL_cause and 
illi^alfons ^ between the two variables 7 Explain with 

^ wientWo* variable®’ How does it help in studying correlation 

4 Diidnani.k° y®."®*’’*® “■ respect of both its nature and extent 7 
Dutingn^, g,v,„g . 

* ^ and Negative correlation. 

^ear and Non-Unear correlation. 

^Ple. partial and multiple correlation. 

m intfrSmteSlf Correlation. How would 

cient 7 ^ ™ ®“^ magnitude of a correlation coeffi- 


ov 

m 

5. (a) 
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(6) Explain the meaning and significance of the concept of 
correlation. 

6. What is Rank Correlation ? State the merits and demerits of 
Spearman's Rank Correlation method. 

7. What are the assumptions, properties and significance of Karl 
Pearson's Coefiicieot of Correlation ? 

8. What do you mean by Probable Error ? How does it help in 
interpreting the coefficient of correlation ? 

9. What do you mean by Concurrent Deviation method of studying 
correlation ? In which circumstances is this method generally 
employed ? 

10. Find the coefficient of correlation between marks of 10 students 
in economics and statistics. Use direct method. 

Marks in economics : 45, 70, 65, 30, 90, 40, 50, 75, 85, 60 

Marks in statistics 35, 90, 70, 40, 95, 40, 60, 80, 80, 50 


(rr=0 903) 

II. Calculate Karl Pearson’s coefficient of correlation for the following 
data : 

X : \ 2 3 46 7 89 

V : 9 8 10 12 13 14 16 15. 



(r=095) 

Calculate the coefficient of correlation betwdn birth rate and death 


rate (using short cut method) 
Year : 1931 1941 

1951 

1961 

1971 

1981 

Birth Rate : 24 26 

32 

33 

35 

30 

Death Rate: 15 20 

22 

24 

27 

24 


(ri=:0‘92) 

13. From the following data compute the coefficient of correlation 

between x and y. . 

X Senes y Scries 

Number of items 15 15 

Arithmetic mean 25 18 

Squares of deviations from mean 136 i3o. 

Sum of products of deviations of ^ and 3^ scries from their respec- 
tive means is 122 


14 It is knowi that covariance between x and y is equal to 353-5. 
^ ' The sum of squares of deviations of x and y senes from their 
SLs arc 3490 and 4390 respectively. Find Karl Pearson's 
coefficient of correlation if there are 10 pairs of observations. 


(r*0-903) 

15 Calculate the number of items for which r— 0*5, 
fN=10) 


r(x— X Ky— 7) 


29, 

13. 


30 

11 


SO 

16 


^09 
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Hint. Apply y/Z{x~-7?^^{y-y)* 

iA rfltculate Karl Pearson’s coefficient of correlation for the following 

Sta relating to price and demand of a certain commodity : ^ 

Price (in Rs.) 21, 22. 23, 24. 25. 26. 27. 28. 

ormand 18. 19. 19. 16. 17. 16, 16. 15. 

^in Thousand Units) 

17 Find Karl Pearsons correlation coefficient between age and playing 

habits of the following students : 

A-.(vears) 15 16 17 18 19 20 

No. of students 250 200 150 120 IM 

Regular Players 200 150 90 48 30 

j(r=— 0*989)] 

18. Karl Pearson’s coefficient of correlation between variables x 

and y is 0*28, their covariance is 7'6. If the variance of , 
find the standard deviation ofy series. 

(<rs,=9 048) 

19. Fmdthe coefficient of correlation and Probable error for 
following data : 

Height of Fathers (inches) 64, 65, 66. 67, 68, 69, 

Height of sons (inches) 66, 67, 65, 68. 70, 05, 

(r=r0 81 ; P.E. (r)=0*09) 

20. A student calculates the value of r as 0*7 when the number of items 
in the sample is 25. Find the limits within which population 
correlation coefficient can be expected to lie. 

(Lower limit 0*631 ; Upper limit 0*768) 

21. Calculate coefficient of correlation between x and y series using 
Karl Pearson’s method. Also ^d Probable error. 

X : 78. 89, 96, 69, 59. 79 68, 

y : 125, 137, 156, 112, 107, 136, 123, 

l(r 


the 

70 

72 


61 

108. 


0*95 ; r.E. (r)==0 02)] 

H. In order to find tiie correlation coefficient betwwn two ^ 

and ..from 25 pain of observations, the following calculations 

were made : 

2:x*l25, ry=100, 2:x*=650. Sy»=460, 27x^=508. 

But two pairs (6, 14) and (8, 6) were wrongly taken while coircct 
values were (8. 12) and (6, 8). Find correct value of correlation 
^coefficient. 

(r:=0-67) 

23. 


of correlation between x and y for 20 items is 0*3. Mean 

of X is 15 and that of y b 20. Standard deviations of x andy arc 4 
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and 5 respectively. At the time of calculatioos one item 27 was 
wrongly ta^n as 17 in case of x series and 35 instead of 30 in case 
of;' series. Find the correct correlation coefficient. 

(r=0*504) 

24. If 0*6 for a pair of 64 observations, find the probable error and 
also determine the limits for population correlation coefficient. 

((P.E(r)=0 054 ; Limits are 0 !46— 0*654)] 

25. The rankings of ten students in two, subjects A and B arc as 
follows : 

A : 3, 5, 8, 7, 10, 2, 1, 6, 9 

B : 6. 4, 9, 8, 1. 2, 3, 10, 5, 7. 

Calculate rank correlation coefficient. 


(r,=— 0-297) 

26. Ten competitors in a beauty contest are ranked by three judges. 
Using rank correlation coefficient find the pair of judges having 

nearest approach to common tastes in beauty. 

1st Judge 1, 5, 10, 3, 2, 4, 9, 7, 8. 

2nd Judge 3, 5, 8, 4, 7, 10, 2, 1, 6, 9 

3rd Judge 6, 4, 9, 8, 1, 2, 3, 10, 5, 7 

(1st and 3rd Judges) 

27. Calculate the coefficient of correlation from the following data 
using rank correlation method : 

X 75, 88, 95, 70, 60, 80, 81, 50 

y 120, 134, 150, 115, 110, 140, 142, 100 

(r,=— 0-93) 

28. Calculate rank correlation coefficient for data relating to marks of 
11 students in two subjects A and B. 

Marks in subject A : 24, 29, 19, 14, 30, 19, 27, 30, 20, 28, 11 

Marks in subject B : 37, 35, 16, 26, 23, 27, 19, 20, 16, II, 21 


(r,=0 0225) 

99 The coefficient of rank correlation of marks obtained by 10 students 
in economics and statistics was found to be 0-5. It was later 
discovered that the difference in ranks in two subjects obtained by 
one of the studenu was wrongly taken as 3mstcad of 7. Find 
correct coefficient of rank correlation. 


(r,=0-2576) ^ u • u* tt 

70 Thft coefficient of rank correlation between age and height ot / 

found to be -0-893. Find the sum of squares of 

difference of ranks. 

(i:d*= 106 ) 
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31. Find the coefficient of concurrent deviations for the following data : 


Year 

1980 

1S81 

1982 

1983 

1984 

1985 

1986 

Supply 

150 

154 

160 

172 

160 

165 

ISO 

Price 

200 

180 

170 

160 

190 

180 

■ 172 


(rc=-l) 

32. Apply concurrent deviations method to find the coefficient of cor* 
relation for the following data. 

Marks in statistics x : 50, 60, 62, 58, 70. 72, 40. 

Marks in sports y: 40, 35, 45. 42. 50, 46. 48. 

(rc=0) 

33. Calculate rank correlation coefficient from the following data : 

x: 92, 89, 87, 86, 83. 77. 71. 63. 53, 50. 

y: 86, 83, 91, 77, 68. 85, 52. 82. 37, 57. 

(r,=0’73) 

Calculate the coefficient of rank correlation for the following data : 

x : 48, 34, 40, 12, 16. 16. 66. 2 5, 16, 56. 

y: 14, 14. 23, 8, 13, 6, 20. 9, 9. 14. 

(r.= 0 * 806 ) 

35. In a of 50 observations it was found that r=0*3, 7-10, 

y ='6, ay=2. It was later found that one value ofx— 10 
ana j>=6 were inaccurate and were weeded out. What is the 
corrected correlation coefficient ? 

(r=:0-3) 


36. A survey reg^ding the incomes and savings of 100 school teachers 

in a eertain city provided the foiinu/ina • 
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Find correlatioo coefficient between income and savings, 
(r^==0-523) 


37. Find the Karl Pearson's correlation coefficient between age and 
playing habits of the following students 


Age (in years) 

15 

16 

17 

18 

19 

20 

No. of Students 

250 

200 

150 

120 

100 

80 

Regular players 

200 

150 

90 

48 

30 

12 


(r^«-0 991) 

^ 200 
(Hint : Find percentage of regular players e.g. -x 100=80 ; 


150 

200 "^ 


100=75 etc. and calculate cerrelatioo between age 


and these 


percentage.)*. 

38. Find coefficient of correlation with the help of Karl Plearson's 
Method. 


Marks in 
Statistics 

5-/5 

Marks bt Mathematics 
IS— 25 25—35 

35-45 

45-55 

2 5- 7-5 

2 

4 

1 

4 

1 

7-5-I2-5 

8 

2 

5 

1 

— 

12 5-17-5 

— 

3 

2 

1 

— 

I7-5-22-5 

— 

1 

3 

2 

4 

22-5-27-5 

— 

— 

4 

2 

— 


r,y-0-36 


39 Calculate correlatioD coefficient from the following results : 
n-100, rx=140, 2:(x-10)*=180, 

ro*— 15)*-2 5 and r(x— lOXy— 15'=60. 

(r^=0-9l5) 

49 The coefficient of rank correlation between x and y was found to be 
0*5 with 10 pairs of observations. It was later discovered that one 
wrong pair of observations whose difference of ranks was 6, was 
taken by mistake. It was later on weeded out. Find correct rank 
correlation coefficient for 9 pairs of observations. 

(r,-0-6125) 


Index Numbers 


An index number Ts a statistical device designed to measure 

relative changes in the level of a phenomenon (variable or a 
variables) with respect to time* geographical location or other character- 
istics. The phenomenon or variables under consideration may be . 

(r) The price of any commodity like wheat, rice, milk etc., or a 
group of commodities like consumer goods, producer goods, cosmetics 

etc. 

(//) The volume of industrial or agricultural production, exports, 
imports, trade etc. 

(/i7) The national income of the country, per capita income, foreign 
exchange reserves etc. 

With the help of index numbers we can measure the average change 
in such phenomenon over a period of time or at different places. For 
example, suppose we want to study the general change in the price 
level of consumer goods during a period of time. These changes are 
not directly measurable as the price quotations of different commodities 
are expressed in different units e.g., prices of wheat, rice, pulses etc. are 
quoted in Rs. per quintal ; price of water is quoted in Rs. per gallon ; 
prices of milk, petrol, kerosene etc. are quoted in Rs. per litre ; price 
of cloth in Rs. per metre and so on. Again, the prices of some com- 
modities may be increasing while those of other commodities may be 
decreasing over the time period under consideration. Again the rate of 
increase or decrease may be different for different commodities. Thus, 
it is not possible to directly measure the changes in prices and find the 
average rate of change. Index number enables us to arrive at a single 
representative figure which tells us about the average change in the 
price level of consumer goods. Thus, ind^x numbers are called special- 
ised types of average . They arc also called specialised type of rates, 
ratios, percentages which give the general level of magnitude of a group 
of distinct but related variables in two or more situations. 

In the present world, index numbers arc widely used by economists, 
businessmen, gwernments. sociologists, health authorities etc. We 
generally find in the newspapers reports like “the Wholesale Price Index 
number was 270 in 1980-81 with base 1970-71.” It means that there 
has been an overall increase in prices to the extent of 170 percent in 
ten years 1970-71 to 1980-81. In other words, 17 per cent increase, on 
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an average, every year. The base year index is always equal to 100. 
Similarly, index of industrial production with 1970 as base was 154 in 
1980 indicating an increase in production by 54 per cent during the 
decade 1970-80. 

< ^Uses i )f Index Nombers. Index numbers are today one of the most 
useful statistical devices. It is difficult to find any field of quantitative 
measurement where index numbers are not used. They are used in 
almost all sciences — natural, social and physical. The main uses of 
index numbers are discussed below : 


1. Index numbers are economic barometers. Like barometers 
which are used in Physics and Chemistry to measure atmospheric press- 
ure, index numbers are rightly called as economic barometers which 
measure the pressure of economic aqd business behaviour. In the 
words of Simpson and K<^a, ** Index mankers are used to take m puise 

of the economy and they ha^e come to be used as indicators of ufationary 

or deflaiionary tendenciesr A careful study of index numbers of nauona 
income, prices, imports, exports, consumption, produ^on— agricultural 
iodustnal etc. gives us a fairly good appraisal of the general trade, 
economic development and business activity of the country. 


2. Index numbers are belpfnl in framing soluble policies. Many 

economic and business polices are based on the infomation Pr°vide<l 

hv index number For example, dearness allowance is fixed by con- 
sidering the cost of Living Index Number. of 

raw mitcrials, labour, electricity etc. are determined on the b 

indices of industrial and agricuHnral productico. Iro^rt and Ex^rt 
indices dictate various policies in the field of foreign trade. The exene 
dutv on the production Md sale of a commodity is dctcrmin^ accor- 
ding to the index numbers of the consumption of the commodity from 

time to time and so on. 

3 Index nnmbers measnre the pvchaslng power of ““"'y- 
• * ftflation between the value of money end the price 

fever By using price index we can very easily caicniale the purchasing 

power of moneP at any place and time as follow, : 


1 

Purchasing power of money— indw 


For example, if the. consumer Price Index in any year is 150. then 

the purchasing power of one rupee will be -^=62 5 paisa. 

' . nombers are very useful in deaating. We know that the 

^ u* ■ of money goes on changing with the change in price 

level. o ™ert nominal wages into real wages or nominal 

ScoTiX fLi in^me- To determine real wages, the nominal wages 

are divided by the price index. 
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f . Index numbers are helpful in studying trends and tendencies. Since 
index number^ study the relative changes in the level of any pheno- 
menon over a period of time* they can be use4 to study the trend of 
thejjbcnomenon in a time series data. For example, by examining the 
ifidwc number of the exports of India for last 10 to 12 years we can say 
about the trend of exports of India. Similarly^trends of national income, 
prices, consumption, balance of payments, terms of trade, wages, pro- 
duction etc. can be formed by using index numbers. 

Types of Index Nambers. Broadly speaking, there are three types 
•of index numbers : 

1. Price Index Numbers. 

2. Quantity Index Numbers. 

3. Value Index Numbers. 

1. Price Index Numbers. Price index numbers show the changes 
in prices of the commodities produced or consumed in a given period 
with reference to some base period. Price indices can be of two types : 

(i) Wholesale Price Index Numbers. They show the changes in 
the general price level of a country. 

(ii) Ratail Price Index Numbers. They reflect the changes in the 
retail prices of commodities like wheat, rice, milk, cosmetics etc. The 
oost of living index is a special kind of retail price index. 

2. Quantity Index Numbers. These index numbers measure 
changes in the quantity of goods produced, consumed or distributed 
during the current period with reference to any base period. 

3. Value Index Numbers. These index numbers arc prepared to 
compare changes in the value of any phenomenon, in the current period 
with reference to any base period. For example, changes in total 

revenue (Price X Quantity) can be studied by constructing a value index 

number. 

Problems in the Construction of Index Numbers. While constructing 
index numbers, various problems are faced by the statisticians. These 
are also called the preliminaries to the construction of index numbers 
These are given below : 


X umber. The first and foremost task 

before constructing any index number is to define in clear terms the 
objecUve or purpose of index numbers. There is no all-purpose index 
number. The knowledge about purpose of index number helps us to 

collect relevant data, select appropriate commodities, assign suitable 
weights and use proper techniques. Failure to decide clearly the pur- 
^^of the index would lead to confusion and wastage of time with^ no 
rf— “ example, suppose we want to study changes in 

must beSlv constructed 

ceWan't ““ ***' 
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2. Selection of Conmoditles. After defining clearly the purpose 
of index, next {problem is to make a selection of commodities which are 
to be included in the index. Commodities shall be relevant to the pur* 
pose of index. Their number should be neither too large nor too 
small. The selected commodities should be representative of the 
tastes, habits, customs etc. of the people and they must be of 
standard quality. Thus, in a consumer price index for people be* 
longing to lower income groups, commodities like car, VCR, Colour 
television etc. should not be included. On the other hand, if the index 
number is for richer class of people, then index number will not be 
representative if we exclude above mentioned commodities. According 
io R.L.A. Holmes, *‘An index number cannot include every commodity. 
Certain items must be chosen from a very wide field, and it follows that 
these chosen items must be representative, and not only must they be repre- 
sentative, but they must be consistent in quality.** 

3. Obtaining Price Quotations. After the commodities have been 
selected and their number decided, next problem is to obtain price 
quotations for these commodities. The data relating to prices of 
selected commodities may be collected from standard trade journals, 
reputed periodicals, newspapers and government publications. The 
collected data must be suitable to the purpose of the index. Again 
prices of commodities difiFer from place to place and at one place from 
shop to shop. For the purpose of obtaining price quotations repre- 
sentative markets should be selected and from each market those shops 
should be selected which are reputed and known for trading. After 
deciding the place and shops from where prices of -commodities are to 
be taken, the next job is to appoint an authority who will supply the 
price quotations from time to time on regular basis. In order to check 
the accuracy of price quotations supplied by an agency the price 
quotations can be obtained from morethan one agency. 

4 Selection of Base Period. Whenever we construct an index 
number we construct it with reference to some base period. The index 
for base period is always taken as 100. The following points need 
careful consideration regarding base period : 

(i) The base period should be a normal one. The base period should 
be a year in which business and economic conditions were stable and 

there was no financial boom or crisis created by war. famine, epidemic, 
depression etc. However, it is sometimes very difficult to select a year 
which is normal in all respects. Accordingly, sometimes an average of 
two or more years is taken as a base period. 

(/i) The base period shouldnot he too utstant in the past. In this 
rapidly changing world it is not advisable to make comparisons of today 
with any period in the last century. It is because things have changed 
to a very great extent. There has been considerable change in the 
customs, tastes, fashions, habits etc. of people in the last few decade^. 
So base period should not be very far off from the current period. For 
example, when we construct index number for 1988, the base period 
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should not b* 1940. »hich h .00 ThHUms u«d 

st harpo^JlSXulrhe a rc^coo. one 

o. Ssr S "k 

Uifcallld fixed- basa period ^ the^se of ch«n method. ^the 

vflhip^ frtr the current period are linked with those ol inc p 
;:riodand no'^^^^^^ fixed years The choice between fixed or 

chain base depends on the purpose of the index. 

5. Selection of Appropriate Weights. By weight we mean the 

relative importance given to different items, ? '’index 

index numbers (i) Unweighted index numbers (it) “^^3 

numbers. In the first categor}' equal importance is given to all the item 
while in the second category weights are assigned to diff^ere^ items 
depending upon their importance. While constructing weighted P 
index numbers, the quantity is taken as weight and while constructing 
weighted quantity index numbers, prices of dUferent commodities arc 

taken as weights. 


There are two methods of assigning weights : (i) Implicit Weights , 
{ii) Explic'a Weights. Implicit weight is a method of giving varying 
emphasis to different items by the number of times a given item is 
included in the index. For example, suppose wheat is to be given 
thrice as much importance as rice, then three varieties of wheat against 
one variety of rice would be included in the index. In the case of 
explicit weights, some outward evidence of importance of various items 
in the index is given. It can be the consumption figure, the production 
figure or the distribution figure which brings out the economic import- 
ance of each commodity. 


Again, there can be cither quantity weights or value weights. When 
oggregaiive method is employed for constructing index numbers, then 
quantity weights are used. On the other hand, when average of relatives 
method is used for constructing index numbers, then value weights are 
used. 


6. Selection of Average. Another problem which generally arises 
in the construction of index numbers is the choice of average. In the 
eoostruction of index numbers, first price relatives (prices in the current 
period as a ratio of prices in the base period) are obtained. These 
price relatives have to be averaged to find one representative value of 
index. For this purpose, arithmetic mean, median, mode, geometric 
mean, harmonic mean are available. But median, mode and har- 
monic mean are never used. The choice lies between arithmetic mean 
and geometric mean. 

Theoretically, the geometric mean is considered to be the most 
appropriate average in the construction of index numbers because 

(/) ^ Since index numbers deal with ratios and relative changes, the 
geometne mean gives equal weights to the equal ratios of change. 
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(ii) Since geometric mean gives more importance to smalt items 
and less importance to large items, it is not unduly affected by extreme 
and violent fluctuations in the observations. 

(//i) Index numbers based on geometric mean satisfy the time 
reversal test and the factor reversal test. 

However, in practice, since it is very diflScuIt to calculate geometric 
mean, the arithmetic mean is generally used for averaging pri« 
relatives. Thus, when a very high degree of accuracy aiTd precision is 
required, the geometric mean is used otherwise normally arithmetic 
mean serves the purpose of averaging. 

7. Selection of an Appropriate Formula. A large number of 
formulae have been developed by different statisticians for constructing 
index numbers. Thus there is one more problem of selecting an 
appropriate formula. The choice of the formula depends on (0 the 
purpose of index {ii) weighted or unweighted (Hi) aggregative or average 
of relatives (»v) use of average i.e., arithmetic mean or geometric mean 
and (v) the availablity of data. Prof Irving Fisher has suggested an 
index which is said to be an ideal index. It satisfies both the time 
reversal and the factor reversal tests and is based on geometric mean. 
However, its use also depends on the availability of appropriate data. 

Various Notations and Terminology. Before studying the methods 

o^" constructing index numbers, it is important to know the meaning of 

various notations and terms used in their construction. 

Base year. It is the year with reference t which the comparisons 
are made. It is denoted by suffix ‘o . 

Current year. It is the year for which co iparisons are required. 
Jt is denoted by suffix 1. 

Pq : Price of the commodity in the base year. 

p, : Price of the commodity in the current year. 

; Quantity in the base year. 

qj : Quantity in the current year. 

p : Price relative expressing current year price as percentage 
of base year price. 

p= IlxIOO. 

Po : Price index number for the current year with reference to 
' the base year. 

p • Price index number for the base year with reference to the 
current year. 

Qo ; Quantity index number for the current year with reference 
* to the base year. 
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Qi : Quantity index number for base with reference to the current 
0 year. 

Voj : Value index number in the current year with reference to 
the base year. 

Methods of constructing Price Index Numbers. Various methods 
of constructing price index numbers can be divided into two categories. 

(а) Unweighted Price Index Numbers. 

(б) Weighted Price Index Numbers. 

Each of these types may further be divided into two heads : 

(1) Aggregative Methods. 

(2) Average of Relatives Methods. 

Let us discuss these methods in detail. 


Unweighted Price Index Numbers. 

(1) Simple Aggregative Method. It is the simplest of all the 
methods of constructing price index numbers. 

Tp 

Po^-^xIOO 

Where TPi is sum of prices in the current period and is the 

sum of prices in the base period. 


Example 1. From the following data relating to five commodities 
prepare price index number in 1988 with 1980 as base using simple 
aggregative method. 


Commodity 

Wheat 

Milk 

Cloth 

Bananas 

Kerosene 

Sol. Construction 
base. 


Units 

Price in (Rs.) 
1988 1980 

Quintal 

160 

100 

kg. 

5 

3 

metre 

35 

20 

dozen 

7 

4 

tin 

23 

10 


of Price Index Number for 1988 with 


1980 as 


Commodity 


Wheat 

Milk 

Cloth 

Bananas 

Kerosene 


Unit 

{Price in Rs.) 

1988 

Pi 

Price 

1980- 

Po 

Quintal 

160 

100 

Kg. 

5 

3 

metre 

35 

20 

dozen 

7 

4 

tin 

25 

10' 




X I00s=U9-34 


27P,==232 


2:Po=^137 
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Merits, (i) This method is simple to understand 
(zi) Price index is very simple to compute. 

Demerits, (i) This method ignores the relative importance of 
different commodities. 

(») When commodities are quoted in diflfereni units, this method 
gives inappropriate results. 

2 Simple Average of Relatives Method. In this method first of 
all the price relatives are obtained and then these price relatives are 
averaged using either arithmetic mean or geometric mean and hence 

index number is constructed. Price relative P= 5 ^x 100. It expresses 

the price in current period as percentage of price in the base period. 

(i) When Arithmetic Mean is used. 

P„,=2’(ixl00) 

N 


100 ) is the sum of price relatives and N is the number 

VP© •' 

of commodities. 

(ji) When Geometric Mean is used. 


POi=Anli log 




' or Pois=AL 



Example 2. Using arithmetic mean calculate price index number 
in 19^0 fo? the following data. You may apply simple average of 

relatives method. 

Commodity 

Price in 1980 .. . 

Price in 1970 10 12 5 20 35 

Sol. Construction of Price index number in 1980 takina 19/0 as 

base year. 


A 

15 

10 


B 

20 

12 


C D E 
10 25 40 


Price Price 

Commodity in 1980 in 1970 ^ ^ xlOO 

Pi Pq Po ^0 


A 

\5 

10 


1-5x 100=150 7 

B 

20 

12 

2^ = 1.667 

1 ■667x100=166-: 

r 

10 

5 

‘A=2-0 

2-Ox 100=2000 
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D 

25 

20 

25 

20 

= 1*25 

1*25x100=^125 0 

£ 

40 

35 

40 

35 

= 1-142 

1-142X 100=114*2 




755*9 



755*9 
= 5 




Example 3. Construct index number by simple average of relatives 
tnethod for the data given in example 2. Use geometric mean for 

averaging. 

Sol. 


Commodity 


Price 
in 2980 

Pi 


Price in 
2970 

Po 


Pt 


XiOO log 


9 


A 

B 

C 

D 

E 


15 

20 

IQ 

25 

40 


10 

12 

5 

20 

35 


150 0 
166*7 

200*0 

125*0 

114*2 


2*1761 

2*2219 

2*3010 

2*0969 

2*0577 



or Poi= 148*1 

Note. The value of price index by using geometric mean will 
always be less than the value of price index by using arithmetic mean. 
This is also clear from example numbers 2 & 3. 

Merits of Simple Average of Relatives Method. 

(i) This method is simple to understand and easy to calculate. 

(ii) This method is not influenced by the units in which prices are 
<|uotcd. This is because the price relatives are pure numbers and are 
free from origintd units. 

(ill*) Extreme items do not influence the index. 
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Demerits, (i) Weights to different commodities are not assigned 
according to their importance. 

(«) When geometric mean is used for averaging price relatives, this 
method becomes difficult to use. 

Weighted Price Index Numbers. In these index numbers various 
commodities included in the index are assigned weights according to 
their relative importance. There are two methods of constructmg 
Weighted Price Index Numbers ; 

1. Aggregative Methods. 

2. Average of Relatives Method . 

1 Weighted Aggregative Methods. Many weighted aggregative 
formulae have been suggested by different statisticians for constructing 
price index numbers. Important among them are 

(i) Las peyre's M^hpil 

(ii) Paasch e’s Metho^ 

(Hi) U6rb«h“and Bowl^ 

(iv) Fis her*s Ideal Method 

(v) “"Kcn7s Method! . . ^ 

(i\ Lftsoevre's Method. This method was devised by the German 

Laspeyre’s formula is as follows . 

D _ ^Pl9o 


SPoqo 


xlOO 


Where T P, ‘he -m of the^pjoduc. of P^ce^^° .‘h' 
fs'tt'^sum 01 "“ of price and quantity of commodities in the base 

valued at current period prices . , d • 

Example 4 . From the following data construct Laspeyre s Price 
Index Number in 1988 with 1985 as base period. 


Commodity 

A 
B 
C 
D 
E 


Price in 
1985 

5 
7 

10 

4 

6 


Price in 
1988 

Quantity 
in 1985 

Quantity 

1988 

6 

12 

15 

10 

14 

?0 

15 

8 

10 

5 

6 

8 

10 

10 

16 


Sol. Since 1985 is base period, price and quantity in 1985 are 
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denoted by and respectively. Similarly, price and quantity in 
1988 are denoted by and respectively. 


G>nstruction of Laspeyre’s Price Index Number. 


Commodity 

Price in 

ms 

Pfl 

Price in 
1988 

Pi 

Quantity 
in 198S 

Quantity 
in 1988 

9x 

Pa^o 

Pi 

A 

5 

6 

12 

15 

60 

72 

B 

7 

10 

14 

20 

98 

IhO 

C 

10 

15 

8 

10 

80 

120 

D 

4 

5 

6 

8 

24 

30 

E 

6 

10 

10 

16 

60 

100 


^ Z" piqQ 

«462 

A"= 100=^x100= 143-48 

Paascbe's Method. This method was devised by the German 

statistician and economist Hermann Paasche in 1874. It is the weighted 
aggrwate price index number with current year quantity (q,) as weisht. 
The formula is given as follows : 


ir’t 

Where jTpi is the sum of the product of the price and quantity 

^ the sum of the 

mc^nct of price in the base period and quantity in the current oeriod 
(n me given commodities. 

Tbe Paa^^*s Index attempts to answer the question, “what i< thi^ 

tatTK pri«“ 

Sol. Construction of PaMche's Price Index Number. 


Commodity 


Price in 

ms 

pV 


Price in 

1988 

Pi 


Quantity 
in 1985 

9f> 


A 

B 

C 

D 

E 


5 
7 

10 

4 

6 


6 

10 

15 

5 

10 


12 

14 

8 

6 

10 


Quantity 
in 1988 

^L 
l5 
20 
10 ' 


Pi<Ii 

2C0 

ISO 

40 

IdO 


Po9i 


75 

140 

100 

32 

96 


SPi?i«640 Zp^q. 

•=443 
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is nothing but the arithmetic mean of Laspeyre s ana ra<i«- 
methods. 


Poi — 


or 


Poi 


L-fP 

2 

Mgo v.inn_t:j^ig3-xl00 


L=La»pcyTe*s index ^ 
P=Paaschc*s Index 


or 


Poi~ 




xlOO 


For example, using values from examples 4 and 5. Dorbisb and 
Bowley’s Price Index is given by 


Poi= 


462 WO 
322 “^443 xlOO 


4347+1-4447 ^ X 100= 143*97 

( / • y^sher’s Ideal Method. Prof. Irving Fisher develowd 

Fisoer s lue considered to be the ideal index number. 

an ‘“'‘f * ”1“;'’" *bM U based on the geometric mean of Uspeyre’s and 

price in^dex number. In other words. 




or 


Poi 




2’po^o 


^P<^i 


I 


f -gpigo ^Pigixioo. 

^ rpo^o sprfi 

Fisher’s Index is said to be ideal because of the following reasons : 

% ;:::“2-tric mean Which is theoretically^ 

?e) '“rsSes^bol'riL reversal and factor reversal tests. 

2 this method, the influence of both current year and base 
year quantities is taken loio account. 
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e.g,t Qsing values from examples 4 and 5, Fisher’s Ideal lodex is 
given by 


Poi 


322^443 


=\/(I'4347)(1-4447) X 1 00 =y^2-0727 X 100 
/ =1-4397 x100=143-96^ 

^ \ Ezaia^ 6. Using Fisher’s Idea] Index number construct 
index number in 1980 with 1975 as base year. 

iP75 


Co/tynodity 

n 

nr 

IV 

V 


Price 

12 

10 

15 

8 

6 


Quantity 

i 

Price 

Quantity 

10 

10 

15 

12 

9 

10 

14 

16 

15 

16 

10 

12 

20 

15 

11 


Sol. Cpostructmn of Fisher’s Price Index Number 

Commodity ~Price Quantity Tri^ Quantity 

Po <7o Pi qi * 


Popi Fipo 



10 

12 

14 

16 

20 




15 

10 

15 

12 

11 


120 

120 

210 

128 

120 


150 

90 

240 

120 

165 


180 

100 

225 

96 

66 


100 

108 

224 

160 

300 


Syii 
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Example 7. Construct price index numbers from the following 
data taking 1980 as base. Use (0 Laspeyre’s Method («) Paasche’s 
Method (Hi) Bowley’s Method (iv) Fisher’s Method. 


Commodities 


1980 

I IWi 

1 

Price 

Value 

Price 

1 

Value 

9 

A 

10 

140 

12 

144 

B 

12 

144 

15 

105 

C 

15 

300 

16 

96 

D 

20 

300 

25 

200 

1 

E 

25 

100 

1 

30 

90 


Sol. In the data price and valueare given both for bascyc^ and 

current year. Quantity can be calculated by dividing tlje value by 
corresponding price in each of base and current year. Value in 1980 is 
denoted by Mo and in 1981 by Mi- 

Construction of Price Index Numbers. 


Commodity 

19io I 

* 1981 1 

1 

— J 

! 

f 

PWo 

Price 

iPo) 

Value 

ipM 

Quantity (<?o) 

c-t) 

Price 

(Pi) 

Value 

(Pi9i) 

Quantuyi 
f Ml y 
\ Pi 

A 

10 

1 

140 

14 

12 

144 

12 

1 


168 

B 

12 

144 

12 

15 

105 

7 

84 


C 

15 

300 

20 

16 

96 

6 

90 


D 

20 

300 

IS 

25 

200 

8 

160 

1 

375 

E 

25 

1 

100 

4 

30 

1 

90 

3 

75 

m 



=984 



SpWi 

=635 


£Po9i 
= 52S 



Laspeyre's Index 100 














INOEX NUMB£ftS 


227 



1163 

984 


Xl00=ll819 


Paasche’s Index /\n=5^*xI00 


=1^x100=120-03 


Bowley’s Index Poi— 


L+P II 8- 19+ 120-03 


238-22 


= 119-11 


Fisher’s Ideal Index 

/'oi='\/Lx P 

= \/(n8-I9)(I2003r 14186-34 

=11910 


(v) Kelly’s Method. This method was given by Truman L. Kelly. 
It is also known as Fixed Weight Aggregatixe Index. In this method 
weights are fixed for all periods. Weights i.e.. quantities may refer to 
any period and not necessarily base period or current period. Kelly's 
price index is given by 


^'oi^-f^'XlOO. 

£poq 

where refers to the quantity used as weight. Sometimes the average 
of quantities consumed in two or three or more years may be taken as 
weights. If weight is the average of quantity in the base period (^o) and 
current period (gj), then in the above formula we use 9=K9o+9i). 


Fxanple 8. following 

quantities of certain commodities 
1987 taking 1985 as base. 

Commodity 

Price (in Rs.) in 1985 40 

Price (in Rs.) in 1987 50 

Quantity Consumed 1 5 

Sol. Since weight (quantity) 


figures relate to the prices and 
Construct a price index number in 


B 

C 

D 

E 

50 

52 

55 

64 

60 

70 

80 

90 

10 

8 

6 

4 

fixed. 

we use Kelly's Method. 
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Price in 

Price in 

Quantity 



Commodity 

1985 {in Rs.) 

1987 (in Rs.) 





Po 

Pi 

q 

Poq 

Piq 

A 

40 

50 

15 

600 

750 

B 

50 

60 

10 

500 

600 

C 

52 

70 

' 8 

416 

560 

D 

55 

80 

6 

330 

480 

E 

64 

90 

4 

256 

360 



^Poq ^PiQ 

=2102 =2740 


POI vJ 


ZpiQ 


'Lpoq 

2740 


XlOO 


2102 


X 100= 130-35. 


2. Weighted Average of Relatives Method. In this method, the 
price relatives are assigned appropriate weights to show the relative 
importance of commodities in the givtn group. The price index is 
obtained by taking weighted average. For this purpose, either 
artihmetic mean or geometric mean can be used. 

When Arithmetic Mean is used for averaging 


Price Index poi= 


Where p=— x 100 and w= po qo i c., it is the 

Po 


period and is taken as weight. 

When Geometric Mean is used for averaging. 

. . . . , / 2^1* log p \ 

Price Index po\~ AL^* ) 


value in the base 


Example 9. Construct weighted average of relatives price index 
numbers to the following data, taking 1980 as base year when 


(i) Arithmetic Mean is used 
(li) Geometric Mean is used 

1980 

Conmodity Price (Rj. ) 

1980 

Quantity 

1981 

Price (Rs. 

I 

5 

10 

8 

11 

12 

15 

24 

III 

20 

20 

30 

IV 

28 

25 

35 

V 

10 

30 

12 

VI 

6 

40 

9 


» 

\ 
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Sol. Construction of weighted Average of Relative Price 
Numbers. Price and quantity in 1980 arc denoted by po and 
respectively. Price in 1981 is denoted by Pi 



t*) WhciLArithmetic Mean is used. 


„ Swp 263500 


Ew'’ 1870 

(m) When Geometric Mean is used 




«AL (2-1436)= 139-2 

various**iii^*SHl?^i*/ Index Numbers. So far we have studied 

commodities are involved numbers when many 

i* given o ”r a oe^^lrf «V ° commodity and data 

prSc relatives are ®"* Period is taken as base and 

numbers “ obtained. These price relatives are called index 


Price Index=Price Rela.ive=^'xl00. Where p, is the price 


catrem period and p. is the price in the base period 
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Example 10. From tbe data given below calculate price index 
numbers taking (/) 1975 as base year (ii) 1978 as base year (»i) Average 
of Prices from 1976 to 1978 as base year. 

Year 1975 1976 1977 1978 1979 1980 1981 1982 
Price (Rs.) 5 7 9 10 12 14 16 18 


Sol. Determination of Price Index Numbers. 


Year 


1975 


1976 


1977 


1978 


1979 


1980 


1981 


1982 


Price 

(Rs.) 


Base 1975^100 
Price Index^ 

Po 


5 

_9 

5 

10 

5 

11 

5 

11 

5 

1^ 

5 

18 


100 


X 100=140 


X 100=180 
X 100= 200 
X 100=240 
X 100=280 
x 100=320 
X 100=360 


Base 1978=100 
Price Index= 

•fl xlOO 
Po . 


10 

_7 

10 

_9_ 

10 

10 

10 

IL 

10 

11 

10 

11 

10 

18 


Xl00= 


Xl00= 


xl00= 


X 100=100 


X 100= 120 
X 100= 140 


X 100= 160 


X 100=180 


Base Average of 
Price in 1976^ 1977, 
1978 
5±7±9_ 

= 3 


X 100=71-43 


-yX 100=100 0 
-1x100=128-6 

11x100=142-8 

!yX 100=171-4 

11x100=200-0 

11x100=228-6 

11x100=257-1 


QaanUty Index Numbers These index numbers 

changes in the quantities of goods consumed, produced, or d^u*'^ 

cnapgcs m M . j reference to any base period. Like pncc 
during the wrr P ° numbers can be either unweighted or 

index numbers the quanti^ n 

is tXn as weight depending on the use of aggregative 
m^thLd of the average of relati^^^ /Various formulae for con- 

“acting qXtity index numbers can be derived from the corresponding 
pr?c^ indM nSmbers by using 9 in place ofp and vice versa. 

I. Unweighted Methods : 

( 1 ) Simple Agg regative M ethod : 

a _^>^100 where is the sum of quantity in the 
current period and S?. is the sum of quantity in the base period. 
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(h) Simple Average of Relatives Method : 
Case (a) When arithmetic mean is used. 


Qoi= 


i^xino) 


where 


XIOO 

Case {b) When geometric mean is used 

AL ( i; log fL X 100 ) 
Q..= ' 


or 


:oi 


N 


N 


or 


N 

Q...AL 

II. Weighted Methods. 

(i) Weighted Aggregative Methods. 

(a) Laspeyre’s Quantity Index : 

(b) Paasche’s Quantity Index : 

(c) Dorbish and Bowley’s Index : 

or 


where q=— x 100 

9o 


Qo.= |i'p-'xJ00 



^^oP: 


XlOO 


This index is the arithmetic mean of Laspeyre’s and Paasche’s 
‘Quantity Index. 

(d) Fisher’s Ideal Index: Qoi = \/r>^ 


or 


7: 


tity hdex Numl^fs’ of Laspeyre’s and Paasche’s Quan- 

(e) Kelly's Method : 

Qo.=^xioo 

where P is the fixed weight.” 

^fjshted Average of Relatives Method : 

(fl) When arithmetic mean is used. 


O 

Voi 


£ir where ?= 2l-xl00 

(h) When geometric mean is used. 

Jog a, 

g==^xioo 


and u’=P^^o 


!o.=al r 


and w=P„,„ 
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Example 11. From the following datajconstruct quantity index 
number in 1981 with 1980 as base year. Use simple aggregative 
method. 

Commodity A B C D F. 

Quantity in 1980 (kg.) 10 12 U 18 20 

Quantity in 1981 (kg.) 15 17 20 22 30 

Sol. Construction of Quantity Index Number. 

Quantity Quantity 

Commodity in 1980 in 1981 

{kg.) 

{<lo) (?,) 


A 

10 

15 

B 

12 

17 

C 

>5 . 

20 

D 

18 

22 

E 

20 

30 


75 

o 

1 

11 


using Simple Aggregative Method 


Qoi=-|^xlOO ^^'^xIOO =138 67 

/D 

Example 12. For the data given in example 1 1» construct simple 
average of relatives quantity index number in 1981 taking 1980 base* 
Use (/) Arithmetic Mean (ii) Geometric Mean. 


Sol. 

1980 

1981 


1 

Commodity 

qo 

9i 

^ xlOO 
qo 

log (■^)xm 

V 9o ' 

A 

10 

15 

1^x100=150 0 

2*1761 

B 

12 

17 

xlOO=141-67 

2*1511 

C 

15 

20 

^ X 100=133-33 

2*1249 

D 

18 

22 

^X 100=122-22 

2 0871 , 

A 

E 

20 

30 

^X 100=150-0 

2*1761 
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(0 When Arithmetic Mean is used 

Q„.= rd-x 100) ^69^2^,3^.^^ 

N ^ 

(h) When Geometric Mean is used 

Qoi=AL logii-xIOO^ 


=AL (- 
= 139-0 


N 

10-7153 


)=AL(2-1430) 


Example 13. Calculate current year quantity indices usine (i\ 
U.speyre’s (,7) Paasche's (m) Bowley’s \/vr Hsher's matSodf/ ^ 


Current year 
Price Quantity 


^ Base ye ar Current year 

Commodity Price Quantity ^uamity~ 

A 5 3 8 2 

B 4 7 6 5 

^74 10 3 

D . 6 6 7 5 I 

Sol. Computation of Weighted Aggregative Indices 

^ .. - P<tse year Current vear 

CommodUy Price Quantity yfice Quantity 


?oPi 

15 

28 

28 

36 


giPi giPp ?oPi 

16 l6 24 

30 20 42 

30 21 40 

35 30 42 


(0 Laspeyre’s Index Q 5 j= 
(h) Paasche's Index 
(k'O Bowley’s Index 


i^^oPo rgJP, 

~^Q7 =in =81 =148 

^x100=1Lx100=7J-7 

100=1^X100=75 

+•?&£? 

■ g?oP. -gg.P . X 100=107'’' U8 X 100 
2 " ^ 


_0-757+0-75 


X 100=75-35 
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(iv) Fisher’s Ideal Index Qoi= 


- ^^7 TTS ^ 100= -v/0~757 X 0-75 X 100 


=7 


= y/OS6lf5 X 100=0*7534x 100 
= 75*34 


Example 14. From the data given below compute quantity index 
numbers using weighted average of relatives method when (/) Arithmetic 
mean is used (i/) Geometric mean is used. 


Commodity Units 

A kg. 2 

B Litre 3 

C Dozen I 

D Pairs 4 

E Metres 5 


Current Period 
Quantity Price Quantity 

10 1 15 

12 4 18 

15 2 30 

20 3 25 

25 4 50 


Base Period 
Pric'' 


Sol. Construction of Weighted Average of Relatives Quantity Index 
Numbers. 


Commodity 

Units 

I 

1 

Pi 

qijqiXJOO 

|9o 

1 ! 

w.q. 

/ogq 

1 

w. log q 

A 

Kg. 

2 

10 

1 

15 

150 

20 

t 

3000 

2*1761 

43*522 

B 

Litre 

3 

12 

4 

18 

150 

36 ' 

1 3400 

2‘'I76I 

78*339 

4 

1 

C 

1 

Dozen 

I 

15 

2 

30 

200 

15 

3000 

2*3010 

1 

34*515 

D 

Pairs 

1 

4- 

20 

3 

1 

1 

25 

125 

80 

JOOOO 

2*0969 

167*752 

E 

Metres 

5 

25 

4 

50 

200 

125 

25000 

2*3010 

287*625 




1 




rw= 
276 > 

£n'g= 

46400 

1 

1 

1 

27»v» log q 
=611*753 




1 



* 



1 



(i) When Arithmetic Mean is used. 

%wq 46400_,,„.,, 


(i7) When Geometric Mean is; jused. 

^ t /■ log ^ /•61I•753^ 

) =AL (-276-J 


=AL(2*2165)=164*6. 
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Value ladex Numbers. The third category of iodex numbers which 
are generally used are value index numbers. These index numbers are 
prepared to compare the change in the total value of any phenomenon 
in die current period with reference to some base period. For example, 
the changes in total revenue (Price y Quantity) can be measured by 
constructing a value index, h is given by : 

Value Index=-^tf^ X 100 


^Po<io 


Or Value Index= 


_ 




xlOO 


(in) 

(/V) 


where V, is the value in the current period and v,, is the value in the 
base period. 

Value index numbers are not as common as price and quantity 
index numbers. 

Index Number Tests 

Wc have studied various formulae fo; the construction of index 
numbers. Thus there arises the question, “which formula is accurate ?’* 

The accuracy of a formula, according to some theoretical statisticians, 

v5u* I ^ "'nether or not it meets certain mathematical tests, 
hciher these tests are logically valid or not is an open question. Not 
index be considered ideal if If it m:ets these tests, but other 

° can be graded according to how closely 

tbe> approximate them id actual practice. These tests include 

(0 Unit Test 

<Ji) Time Reversal Test 

Factor Reversal Test 

Circular Test 

(/) L'nitTesi 

mula^kould b7 requires that the index number for- 

of various of the units in which the prices or quantities 

(n) Time Reversal Test 

test ^ 'This is merelv a 

forward and a feiven method will work both ways in time. 

^Iculatine an words of Prof. Fisher. **Th€ formula for 

between one point of should be such that if gives the same ratio 

It taken as thp no tnatter which of the two 

f^^QTdshould^Urecip^c^lf\^^°^^'^S^*^^\ number reckoned 

oe reciprocal of the one reckoned backward** 

3 to increase from rupees 

price 7 n% 7 n 133-33 percent of the 

1971 On^v fi ^ price in 1970 would be 75 percent of the price in 
‘571. One figure ,s the reciprocal of the other. ,'.c. their K" 
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(I'3333xO‘75) is Unity, Similarly, if a given method of index number 
construction shows the general price level in one year to be 133*33 per- 
cent of the level' in the preceding year, it should work correctly when 
reversed, i.e. it should shew that the price level in the first year was 75 
percent of the price level in the second year. 


Thus when the data for any two years are treated by the same 
method, but with the bases it-versedj the two index numbers secured 
should be reciprocals of each other. Their product should always be 
unity, That is, we should have the relation. 

Poi^Pio~l or Poi~^ 

where Fqi stands for price index in current period ‘1* with reference to 
base period ‘0’ omitting the factor 100 and P,® stands for price index in 
the base period ‘I ’ with reference to current period ‘0* omitting the 
factor 100, If p., X P.„ is not equal to unity, then there is inherent 
bias in Ihe formula. For this bias Mudgett in his book Index Nomben 
has used symbol E,, where Ej— (PoiXPjo)- 1. This will be equal to 7ero 
when time reversal test is met. Time reversal test is satisfied by the 
following index number formulae. ♦ 

1 . Simple aggreagative index 

2. Marshall-Edgeworth Formula 

3. Kelly’s fixed weight formula 

' . 

4. Fisher’s Ideal formula 

5. Simple geometric mean of price relatives formula. 

6. Weighted geometric mean of price relatives formula with fixed 
vcights. 

Simple Aggregative Index and Time Reversal Tes* 


We know that Poi^-^ » (omitting 100) 

^Po , 

yn 

Interchanging the time period, P,(j=2^ 


• • 




Hence this method satisfies the time reversal test. 


Marshall-Edgeworth Index and time Reversal Test 




Therefore, ^oi X 



This method also satisfies the time reversal test. 


INDEX NUMBERS 


237 


Kelly's iMxed weight lodex and Time Reversal Test 

P p 

O' 

P V P • — Po*? I 

PoiXP.o Ep,q^Zp,q-^ 

This method also satisfies the time reversal lest. 
Fisher's Ideal FormoJa and time Reversal Test 


• • 


Poi X P 


10 


■ P =- 

■J 


^ Pi^i ^Paq 1 ~ ^/^o?o .-/• I 

^PoRa ^Po^x ^Pi^x ^Px9q 


Thus Fisher’s method also satisfies the time reversal test. 

Simple geometric mean of price relatives formnla and time reversal 

I 

wc know that Poi=[ product 


and 


Now 


p,.[ 


\/n 


-[ 


IL X ,£q 'll/" 
Po Pi J 


1 


^,_?*“**“*y caiu^ verified for the weighted geometric mean 

of price relatives index with fixed weights. gcomemc mean 

Laspeyre's Method and lime Reversal test. 

P.,= 5^® p -_^Po9i 

^Pii9o ^Pt9i 

nus Uspe7res meihod does not satisfy time reversal test 
Paasebe s Method and Time Rerena'l Test 

p _-Z>«7o 

* VA 


PoiXP„«.S£i£l 


Po7i 
Wi 


^Pi9 





_ ^Pt^i ^^Px9o 

Thus this method alto docs not satisfy time reversal test. 
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Bonley's Method and Time Reversal Test 



Poi = 






p -iftMt . 

l9o J 


■P^P’. y 1 ~Pf 

'Ml J * 1-/^1 


~P^fl\j_-P 


Thus Bowley’s method also does not satisfy time reversal test. 

{Hi) Factor Reversal Test 

A second fundamental test by means of which good index numbers- 
can be detected is the factor reversal test. This test was also proposed 
by Prof. Irving Fisher. According to this test, the product of the price 
index and the quantity index should be equal to the corresponding value 
index. 

In the words of Prof. Fisher, oj our /ormuZti shoidd pertint 
the interchange of two times withotit giving inconsistent Jesuits, so it ought 
to permit interchanging the prices and quantities without giving inconsistent 
results i.e., the two results multiplied together should gtre the true value 
ratio, except for a constant of proportiondity* 

According to Croxton and Cowden, **The factor reversal test may be 
stated in this Mty : If the p and q factors in a price (or quantity) index 
formula be interchanged, so that a quantity {or price) indiex formula is 
obtained, the product of the two indexes should give the true value ratio* 

Symbolically, we should have (without factor ICO) 

P ^r\ —^P\^\ -_v; 


where Po, stands for the price change for the current year on the base 
year, Q^, for the quantity change for ^he current year on the base year, 
for the total value ( Price x quantity) in the current year, for the 
total value in the base year and V^, for the value index. 

Fisher* formula satisfies the factor reverj.1 test. 

• _ 

Simple Aggregative Method and Factor Reversal Test 

Poi=^ » (without factor 100). Qo,=f^^ 


Thir. method does not satisfy factor reversal test. 

Laspeyre*s Method and Factor Reversal Test 


Pox X Qoi 


^Pt9 a y £g»Po , 
^Po^o ^9oPo 


Thi.s method also does 'atisfy factor reversal test 
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Paasche's Method and Factor ReTcrsal Test 

• . P.i X X 

This method also docs not satisfy Factor reversal test. 
Dorbish and Bowley’s Method and factor Reversal Test. 


L-^Po9o ■^/'o9iJ* ** L^?oPo 


This method also does not satisfy the factor reversal test, 
Marshall-EdgeTTortfa Method and Factor Reversal Test. 

^p(» 9 o+^Fo 9 i’ ®’ -‘?oPo+-^ 9 oPi 

®* ®‘ -^PoVo 

This method also does not satisfy factor reversal test. 

Fisher’s Ideal Method and Factor Reversal Test. 


Pox= /■Sl2?ySMl. Qoj= /£2 i£Ow*£2iPi 
*J ^Pa% ^Po9\ *J ^^oPo ^tJoPi 

PfliXQoi= / ^0 y riiiPo ^ ^VipT 

^ ^Po9o ^Po7i ^9oPo ^<?oPi 

-^Po^o 

Hence only this method satisfies the factor reversal test. 

tim/Jeversfi'tcst^nd'factnr” 

Index. ^ctor reversal test. It is termed as Fisher’s Ideal 

OV) Circular Test. \ 

••"M Si^ui«t‘ed"by'w«Te^ "'"“ber- This 

*hogavc itThI name h.ghly favoured by C.M. Walsch 

time reversal test. This reouir/^ .h-'- 7^ . extension of the 

^d this property enables us ® circular manner 

P®f»od without referrine back - *“^?u ^*‘ 0 ™ period to 

icrrmg oack to the original base each time. In other 
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words, il an index numt)er IS computed for period ‘1* on the base period 
*0*, another index number is computed for the period 2 on the base period 
•I , and still another index number is computed for period 3 on the 
base period 2, the product should be equal to 1 Symbolically, 

Poi X Pi2 X p 23 X .•■••• X Pn-i» ft X Pii, 0 1 

where indices are considered without the factor 100 

By time reversal test, we have 


or 



Substituting this value in (A) we get 

P»iXP,!XP„X xP„-„ nXp^^ = I 

Hence by cross multiplication 


PoiXPijXPjaX xPn-|.n=Pon 

Let us consider an example. If the 1980 index with base 1975 is 
2, and 1975 index with 1970 as base is also 2, then the 1980 index with 
1970 as base must be 4. In other words, we should get a consistent 
index for 1980 with base 1970 by multiplying the 1980 index with base 
1975 by the corresponding index for 1975 with base 1970. 

This test is met by practically none of the index number formulae. 
Exceptions are simple geometric mean of price relatives, simple aggre- 
gative method and weighted aggregative method with hxed weights. 
Let us see the application of this test to various index number formulae. 

Simple Aggrigathe Method and Circular Test, 

According to circular Test PfliXPi 2 XP 2 a=l 

p p p — 


Pfli X P 


12 


X Pjo — 


y ^P^ X 

^Po ^Pi ^P* 




= 1 


Therefore, this method satisfies the circular Test. 


Laspeyre's Method and Circular Test. 

P _ -^Pigo P 

^Pl9o ^Pt^X y ^ J 


• • 


Pfti X Pit X Pfft 


This method does not satisfy the circular Tc 

Paa$che*s Method tod Circular Test. 
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n p —^*2*. P 


^>0^0 


• P vP vP — X ^feSL-X^PfifS-:^! 

This method also does not satisfy the circular Test 
Dorbish and Bowley's Method and Circular Test 

« _ 1 f^piQo I 1 D _ Lr^pi^ij. ^imlT 





^Pt^o 


1 


/. PoiXPiiXP|o^*l 

Hence this method also does not satisfy the circular TesL 
Fisher's Ideal Method and Circniar Test. 


01 


J 


^Px*l2 


Pto* I^Mlx^sSs. 

V ^p.9. 

PqiX Pi|X Pjo 


: IEM> 


I 


Test. 


circnlat 


Kelly's Method and 


Test. 


'« a 


«X Pii X P«=|2!yxf£s?x 

. 2*19 ^PiU 


test. 


Hence Kelly's meihcd involving dxed weights satisfies the circu.'.ir 

®'**™P** *5. Compute Fisher's Ideal Price rade.x Number from 
the following data. Also show that Fisher's Ideal Index staisfics tho 
Aime reversal and Factor reversal tests. 


Commodity 

Base year 

Price Quantity 

Current 

Price 

year 

Quantity 

A 

4 

10 

5 

12 

B 

6 

8 

7 

10 

C 

10 

. 5 

12 

4 

D 

3 

12 

4 

15 


S 
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Sol. 

tmod 

A 

B 

C 

D 

E 


Po 

9o 

Pi 

9x 

Pi9o 

PWo 

Pi?i 

Po9i 

4 

10 

5 

12 

50 

40 

60 

48 

6 

8 

7 

10 

56 

48 

70 

60 

10 

5 

12 

4 

60 

50 

48 

40 

3 

12 

4 

15 

48 

36 

60 

45 

5 

7 

5 

8 

35 

35 

40 

40 




A 

■^P i9o= 

249 

■^Pfl^O 

ZPi^, 

■^Po9i 






=209 

11 

00 

=233 


Fisher's Price Index Number 


j 


Poi= x'SS^xIOO 




^ 7^9' X^j-X‘®°=Vl-19x 1-193X100 

— 41967 X I00=l*19l5x 100 

= 119*15 

Time Reversal Test is satisfied when PoiX/»io=l when 
ignored. 

Fisher's Formula and Time Reversal Test 


100 is 


Poi 


j 




V -^Pi^i ^Pi^o 


-J 

=J 


249 278 . . 233 209 

209 ^ 233 ^ 278 ^ 249 

= ^ "p — 1 • Hence Proved . 


Factor Reversal Test is satisfied iwhen x Qoi=^^ (when 100 


is ignored from each index) 
Fisher’s Formula and Fi 

rPo^o SPo<7i 


J 


J 


J- 
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/ 249 y 278 233 278 

V 209 233^209 ^249 



278x278 278 

209x209 “209 


Hence Proved 


Thus, Fisher’s Formula satisfies both the tests. 


Example 16. Construct Fisher’s Ideal quantity index number to 
the following data. Also see if it satisfies Time reversal test and 
factor reversal test. 


19S0 1981 


Item 

Price 

y<due 

Price 

Vabm 

A 

5 

50 

4 

48 

B 

8 

48 

7 

49 

C 

6 

18 

5 

20 

D 

4 

16 

4 

16 


Sohrtioo. Since valuesprice x Quantify 


or Qua«ti,y=^'. 

So first Quantities will be determined from value figures. 


Constmctioii of Ffsher’s Quantity Index Numb er 
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-J 


'^^vlOO 


=y 


20748 

14916 


-XlOO 


= v/r390989X 100=M794x 100=117-94 

Time Reversal Test is satisfied if 

QoXQi = l (without 100) 

1 0 ' 


=7 


^Pigo 

i'56 133 TO nr , 

132 ^113 ^J33 ^156 


Factor Reversal Test is satisfied if Q^x Po=5^* 

1 1 ^Pi^o 


L.H.S. QoXPo- 

» ' V 2«7oPo ^^oPi 


^giPi ^PiQi 

P\ 


0- .. ^Pigi 


=7 


156 

132 


133 

113 


X 1 1 X I X 


113 

132 


133 

156 


.Jim, 


(132)* 


or Q,x/-.=|H 




2pigi 

^Pt/io 

133 

“132 


Hence L.H.S. — R.H.S. 

Thus, Fisher’s Index satifics both time reversal and factor reversal 
tests. 

The Chain Index Numbers. 


So far we have studied the construction of index numbers by using ^ 
a fixed base, I.e. keeping the base period fixed throughout the compu- ^ 
tationof the index number. Contrasted with it is the chain base or the 
shifting base method in which relatives for each year are calculated upon 
the prices of the preceding year Thus, the base year is not fixed ^ 
but changes from year to year. For example, for 1980, 1979 will be 
the base ; for 1981, 1980* will be the base and so on. The reaves 
obtained are known as Link Relatives or Link Index Numbers. These 
link relatives are chained together by successive multiplication to get a 
chain index. 
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Steps f^r Constructing Chain Index. 

(0 Fifctwe find link relatives by expressing price for each year 
as percentage of preceding year 

1 , Current year price 

• Link re ative^n — . ■ : — xlUO 

• Previous year price 

' (ii) These link relatives are chained together by successive multi- 
plication to form a chain index. The following formula is used. 

Current year link relative x chain 

/n. . . . . ^ index of preceding year 

Cham index for current year=s 


100 


The chain index of the first year is taken as 100. This process is 
explained in following example 


S 

5 ^ 


17 From the following data of wholesale prices of cotton 
construct Index Number by chain base method. 


Year 

Price 

Year 

Price 

1964 

75 

% 

1969 

70 

1965 

50 

1970 

69 

1966 

65 

1971 

75 

1967 

60 

1972 

84 

1968 

72 

1973 

80 

Solution. 





Year 

1964 

1965 

1966 

1967 
196S 

1969 

1970 


Calculations for Chain Index 


Price 

Link Relatives 

Chain Base 

Fixed Base 



Index Numbers 

Index Numbers 

75 

100 

100 

(i964=sl00) 

100 ' 

SO 

50 

^XlOO=66’67 

66-67x100 

100 

50 

^ X 10p«66-67 

65 

^><j00»130 

130 x 66-67 

100 *86 67 

65 

^ X 100«86*67 

60 

H x400->92-31 

92-31 X 86*67 _ 
100 - 

60 

^ X 100=80 

72 

100= 120 

120x80 

100 

72 

jY X 100=96 

70 

^X 100 =97-22 

9722x96 

100 =”33 

70 

^ X 100=93-33 

69 

^X 100=98-57 

98-57 x 93-33 

100 

^X 100=92 
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1971 

i 75 

^Xi00=108'69 

108*69x92 

100 

1972 

84 

xioo-u: 

112x100 

ILO 

1973 

80 

100=95-24 

84 

95 24x112 
iOO 


= 100 


< 100=100 


= 112 


Xl00i=112 


= 10€'67”-j XWO=106'67 


18 . From ihe following annual average prices of three commo- 
dities eiven in rupees per unit, find chain index numbers based on 1977. 


Commodities 

1977 

1978 1979 

1980 

1981 

.V 


8 

10 12 

15 

15 

y 


10 

2 15 

13 

20 

■7 


6 

9 12 

15 

IS 

Sol. Ca IcuiatioD of chain Indices. 



Commodities 

1977 

1978 

1979 

1980 

19S1 

X 

iOO 

^xlOO 

Hxico 

xIOO 

lixlOO 



= 125 

= 120 

= 125 

= 100 

y 

100 


Y XlOO 

jixioo 

'*0 

-xIOO ■ 



=20 

= 750 

= 120 

= 111-! 

z 

100 

4-xioo 

0 

P 

-xlOO 

jixioo 

ixIOO 



= 150 

= 133*3 

= 120 

= 120 

Total of linkl 

300 

295 

1003-3 

365 

331-1 

relative J 
Averace of "] 

100 

98-3 

334-4 

121-67 

110-37 


link relative J 

Chainindex "t 100 98-3x100 334-4 x98-3 121'67x328-7 1 10-3 7 v 399 9 
(1977=100) J lUU 100 n 0 100 

= 98-3 •- = 328-7 =399 9 =44! 37 


Con»erting Chain Base Index In Fixed Base Index : The 
formula is used for converting inder numbers with chain base to hxefl ^ 

baie index numbers. 

Current Year Fixed Base Index 

Cm rent Year Chain Base Index x Previous Year Fixed Base In'iex ' 

jQO 

The following example will explain the procedure clearly 

(9 From chain base index numbers given below prepare 
fixed base index number. 
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1975 1976 1977 1978 1979 1980 

92 102 104 98 103 101* 

« 

Sol. Calculation of fixed base index number from chain base 
index numbers. 

Year 1975 1976 1977 1978 1979 

92 102 104 98 103 


Chain Base 

Index No. 
Fixed Base r 

Index No. I 


[ 


1980 

101 


92 


1^x92 104x93 8 98x97-6 103x95-6 101x98-5 

100 . 


100 

=99-5 


100 100 100 
=93*8 =97*6 =95-6 =98*5 

Converting Fixed Base Index to Chain Based Index. 

We can easily convert the fixed base index numbers to chain base 

index numbers using the following formula. 

Chain year’s fixed ba se index 

Previous year’s fixed base index ^ 

bas. iDde^numTrs"’' 


Year 1976 1977 1978 1979 1980 

Index No. 200 220 240 250 280 

Sol. Computation of Chain Base Index Numbers. 


1981 

300 


Year 

Index No. 

Chain Base 

Index No. 

1976 

200 

100 

1977 

220 

220 

^ X 100=110 

1978 

240 

240 

^ X 100=109-09 

1979 

250 

250 

2^ X 100= 104-17 

1980 

280 

250 X 100= 112 

1981 

300 

300 , 

• 

2go X 100=107-14. 

Difference 

between Chain 

Base Method and Fixed 


Base MechW. 

« fixei unde? fi-^dbase. Base p.r.e.J 

base nieth*od*^'nl^blse*i!^^*^i?® taken as base under chain 

method. arbitrarily chosen under fixed base 

unde^r*cha^"SroethodTh^A'IiDh^^^ periods is possible 

Perisonis such com- 
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, . calculation of chain base index is dlfhcult while the ca]cu> 

Jatioh of fixed base index is very simple. 

■^* index requires iraformation about ail the 

periods. The subsequent chain indices cannot be computed if data for 

any one year is missing. In the case of fixed base method this problem 
does not arise, ^ 

6. Any error is likely to affect the entire series of chain index 
numbers. In the case of fixed base method, the error is confined to the 
index of that year only. 

7. Chain base indices are free, to a great extent, from seasonal 
variations. On the other hand, fixed base index numbers contain 
seasonal variations. 

8. In the chain base method hew items can be introduced and 
obsolete items can be deleted without needing the recalculation of the 
entire series. In the fixed method any alteration in the list of commo- 
dites requires the recasting of the entire series of index numbers. 

9. ‘ Weights can be adjusted frequently in chain base method 
while the fixed base method does not allow the frequent adjustment of 
weights. 

10. The chain base index numbers are suitable for short periods 
only. They depict only the short term tendency of data. On the other 
hand, fixed base index numbers are useful for long periods because they 
indicate the long term tendency of data. 

Merits and Demerits of Chain Base Method 

Merits Ir In economics and business, we are generally concerned 
with making comparsions with the perevious period and not with any 
distant past so chain base indices are useful. 

2. This method allows the introduction of new items and deletion 
of old ones. 

3 Index numbers obtained by this method are free from seasonal 
variations. 

4. This method provides a more direct comparison between 
successive years than the fixed base method and makes it easy to change 
the base year when desired. 

5, Revised weighting can be assigned at any time. 

Demerits. The long range comparisons by this method arc not 
strictly valid. Chain base indices are comparatively difficult to compute. 
If there is only one series of observations, then the fixed base indices 
and chain base indices will always be the same. In such case 
should 'prefer the fixed base method since it requires much less cai- 
cul^^ns as compared with the cha p base me'hod. 

Cost of Llridg Index Numbers 

' Cost of living or consumer price index numbers are designed to 
study the effect of changes in prices on the people as consumers. The 
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labour Bureau in their pubiicatioo ^*A Guide to Coosumer Price Index 
Numbers" have explained that the cost of living index number is intended 
to show over time the average change in the prices paid by the consumers 
belonging to the popnlation gronp proposed to be covered by the index for 
a fixed list of goods and services consumed by them. The need for 
constructing cost of living indices arises because of the fact that the 
general index numbers fail to give an idea of the effect of the change in 
the general price level on the cost of living of different classes of people, 
^ue to the wide variations in the tastes, habits, fashions, customs of 
different sections or classes of people, their consumption patterns of 
various commodities also differ widely from class to class or group to 
group (rich, poor and midcjle income group). Even within the same 
group wide variations are found from region to region or time to time. 
Due to this, the price changes affect different groups of people differently. 
Hence, to study the effect of rise or fall in the prices of various 
commodities consumed by a particular group or class of people on their 
cost of living, the cost of living index nombers are constructed separately 
for different classes of people or groups or sections of the society and 
also for different geographical areas like town, city, rural area, urban 
area, hilly area etc. The cost of living index numbers enable us to 
measure the average increase or decrease in the cost of maintaining a 
given standard of living from year to year. As such, they analyse the 
effect of price changes on the standard of living. Since wages and 
salaries in most countries are adjusted in accordance with the con- 

N* eumer price index, these index numbers have a great significance. 

Utility of Consumer Price Indices 

1 . Cost of living index numbers are used to determine the pureba^ 
mg power of money and for computing real income from the nominal 
or money income. In other words. 

Purchasing Power of Money® ^ 

Cost of living index 

and Real Nominal [pcome 

cost of living index 

Thus, changes in purchasing power of money or real income or real 
wages can be measured with the help of cost of living indices. 

2. The most widely publicised use of consumer price index is for 
the automatic adjustment of wages under “escalator clauses" in collcct- 

1 agreements. Dearness allowance of employees is also 

linked with the consumer price indices. 

3 . Consumer price indices arc used in framing wage policy, price 

V policy, taxation policy and general economic polices. 

1 

. ^osumcr price indices arc also used for analysing markets for 
particular kinds of goods and services. 

^ *^5 . Consumer price indices arc used for deflating income and value 
senes m national accounts. 
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Maio steps in che^oDstroctipa of Cost of Liring Index Numbers. 

It would be an endless task to describe all the details of compuU> 
tion of the Consumer Price Index. The maio steps involved in the 
construction of a cost of living index can be summarised as follows : 


(/) Decision aboot the class of people for whom the index is meaot. 

The first step that is taken for the construction of cost of living, 

index number series is to decide the class of people for which the iodoT 
numbers are to be compiled, i.e., whether the index relates to rich, 
poor middle class, labour class, industrial workers, agricultural workers, 
central government employees etc. The scope or coverage of fndex 
must be clearly defined at the very outset.^ For examj^e, an index of 
industrial workers covers all the workers employed in clearly defined 
and recognised industrial units. If it is desired to know the cost of 
living index of sports goods workers only, it roust be clearly stated. flD 
addition to the class of people, the geographical area such as rural area, 
urban area, city or town or locality of a town, etc., should also be 
clearly defined# For example, if we are constructing a cost of living 
index number for sports goods workers, is it all the workers say, in 
Jalandhar or in a particular locality of Jalandhar or in a particular 
unit ? /Thus the identification of units with regard to their location is 
ofutriosi importance to know clearly the peculiar features of the 
index.y^ 

(A) Conducting Family Budget Enquiry. 

The next step is tj cjnduct a family o ^dget enquiry covering the 
class of people tor whoed the index is desf?ed. The family -budget or 
expenditure enquiry revealsJhe amount tha^ an average family in the 
class of people selecfed depends on different . ems of consumption. The 
enquiry is made by selecting a random samp .* of adequate number of 
representative families from the class of pe'. pie for whom the index is 
prepared. The Lottery Method may be used to select the families. The 
enquiry should be conducted in a normal period, i e., a period free 
from boom, depression, war, famine etc. Since data is to be collected 
about the expenditure, which is the product of price and quantity, the 
commodities selected should be representative of the class of people for 
whom index is desired. The commodities arc broadly classified into the 
following five major groups. 



(a) Food 

(^) Clothing 

(c) Fuel and lighting 


{d) House rent 

{e) Miscellaneous. ^ 

Each of these major groups is further subdivided info smaller groups 
termed as sub-groups. Fo^ example, the broad head ‘Food’ may be 
sub-divided into wheat, rice, pulses, sugar, potatoes, meat. milk. fruifS; 
spices, pan supari and tobacco etc. Siroilary, the broad head ‘clothing 
may cover clothing, bedding, footwear etc. The last group ‘miscelW* 
neous* includes items such as medicine and medical charges. 
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education newspaper, girts, charities, servants, dho^bi and soap, trans- 

■”= r=>rx. S 

K-ing index number should include only those = 0 !““°^“''* 3 '^^ i'ct to 

It is considered standard budget for that class people. 

(m) Obtaining Price Quotations. 

cost Of living indices are constructed from the point of view 

of consults it becomes essential to collect retad prices. T**' 

^rhe^UMled both for the base period and the current period. The 
.i,fn retLi nrices is the most difficult task because retail prices 
^ ; aceYo fnd even at one place from shop to shop and 

even at one shop from customer to customer. As such the index 

number constructed by the use of retail prices 

different places nor for different classes of people at one place. The 
following^points arc taken into consideration while collecting price 

quotations : 

(1) The retail pric5 should relate to a feed list of items determined 
by average or standard budget. For each item quality should be feed 
by qpeans of suitable specih cation. 

(2) The price quotations for the selected commodities should be 
obtained from local markets where the class of people reside or from 
super bazars, fair-price shops or from departmental stores from where 
they usually make their purchases. 

(3) Retail prices should be those charged to consumers inclusive of 
taxes for actual cash sales. Prices charged for damaged, stale or other- 
wise imperfect goods should be ignored. 


(4) If during a period of rationing or price control exhorbitant 
prices are charged openly to the groups to which the index applies, such 
prices should be taken into consideration along with the controlled 
prices. 

(5) Account should be taken of discounts given automatically to 
all customers. Similarly, ‘Sale’, ‘Cut’ or reduced price should be 
mentioned where they are charged. 


(6) Since prices form the most important element of consume 
price indices attention should also be paid to the methods of pric 
collection and price Collection personnel. Price quotations are generall 
obtained through persons specially appointed for the purpose, be 
^sometimes price quotations are also obtained by post or through pub 
lished price lists. The secondary sources may be either .standar 
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trade journals, or publications of government, Central Bank, or reports 
of companies etc. where special agents arc employed, it is essential to 
give them intensive training. The collected prices may be checked by 
obtaining duplicate prices through dififerent agents or by making actual 
purchase of the goods priced. 


(iv) Averaging the Price Quotations 


After obtaining the retail price quotations, an average price should 
be computed for each item included in the enquiry. Average price for 
each commodity is determined both for the base period and current 
period. The method of averaging price quotations should be such as to 
yield unbiased estimates of the average of prices as being actually paid 
by the gioup as a whole. 

(v) Application of Snitable Weights. 

To convert these average prices into index numbers the average 
price or their relatives must, of necessity, be weighted. The need for 
weighing arises because the relative importance of various items for 
dilTereot classes of people is not the same. That is why a cost living 
index is always a weighted index. The various items that are included 
in each consumption group of the average budget are assigned weights 
in proportion to their importance within that group, on the basis of the 
figures of either expenditure or quantity of consumption in the average 
budget. 

Methods of Coostroctiag Cost of Living Index Number 

The cost of living index number can be constructed by the follow- 
ing methods, 

(0 Aggrcgalc Expenditure Method. 

{it) Family Emdget Method. 

(/) Aggregate Expenditure Method : The following steps are taken 
to construct index number. 

(a) Estimate the quantities consumed by the particular class of 
people in the base year. These base year quantities will constitute 
the weights. 

(b) Multiply prices of commodities in the Current year (pi) by 
quantities consumed in the base year^^o)- 

(c) The sum of the products in '^tep (b) is nothing but the aggre- 
gate expenditure on buying those commodities in the current year 
{i.e.Xpiqo). 

4 

(d) Similarly, obtain the aggregate expenditure for the base year 

(( e. ^Pq^q). 

(e) Divide the aggregate expenditure of the current year by the 
aggregate expenditure for the base year. 

( / ) Multiply the quotient obtained in step (e) by 100. The result 
is the consumer price index. Symbolically, 

Consumer Price Index— XlOO 


4 
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This formula is the same as Laspeyres's method of determining 
index numbers. 

(fj) Family Bodget Method : This is also called the method of 
weighted relatives. In this method the cost of living index is obtained 
on taking the weighted average of price relatives, the weights being the 
values of quantities consumed in the base period. The following steps 
are taken ; 

(a) Scrutinue the family budgets of a large number of people. 


(h) Estimate the aggregate expenditure of an average family on 
various items consumed by the particular class of people. The aggregate 
expenditure on dilferent items shall constitute the weights {i.e h 

(c) Current year’s prices are converted into price relatives on 


the basis of base year prices ^ I.e. x 100 

(d) Multiply the price relatives by value weights 
( I.e. P.W.=>^x lOOxpo?. ) 

Find the sum of the products of P and W (i.e. iTPW). 




(e) Divide the sum obtained in step (d) by the sum of the value 




weights ^ f.e, This is called the consumer price index. 

Symbolically, 

Consumer Price Iodcx=-^^ , where P= — x 100 and ^—Pogo 

^ w Pq 

noted that the cost of living index numbers 
methods are the same. This is because of the fact 
words exactly similar to first formula. In other 

2:PW 

W-=^xioo. 

Substituting the values of P and W on the lelt hand side, we have 


^Pego 


f ^ ^Pfgo 

> ~ ^ side. 

'^rcg\TEUnduurc“SUt^ 


Articles 

-Wheat 
Rice 


Q. consumed 
in base Year 

5 mds. 

6 mds. 


Units Price in base 
Year (Rs.) 
md. 20 

md. 15 


Price in current 
Year (Rs.) 

22 

i6 
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Pulses 

2 rods. 

md. 25 

25 

Ghee 

2 kg. 

kg. 12 

15 

Sugar 

1 md. 

md. 20 

25 

Oil 

4 kg. 

kg. 6 

8 

Salt 

10 kg. 

kg. 10 

12 

Cloth 

30 yds. 

yds. 3 

4 

Fire wood 

10 mds. 

mds. 1 

1-2 

Rent 

1 house 

house 50 

8 

Sol. 

Calculation of Cost of living Index No. 



Article 

Qi. 

consumed 

(9o) 

Units 

Po 

Pi 

Wheat 

5 mds. 

mds. 

20 

22 

Rice 



15 

16 

Pulses 

2 .. 

Pf 

25 

25 

Ghee 

2 kg. 

kg- 

12 

15 

Sugar 

1 md. 

md. 

20 

25 

Oil 

4 kg. 

kg- 

6 

.8 

Salt 

ro 


10 

12 

ao|h 

30 yds. 

yds. 

3 

4 

Fire- 

wood 

10 mds. 

mds. 

1 

1*2 

Rent 

1 bouse 

bouse 50 

8 




W P* 

P.W. 



;7,//7oXlOO 


no 

100 

110 

IIOOO 

96 

90 

106-67 

9600-3 

50 

50 

100 

5000 

30 

24 

125 

3000 

25 

20 

125 

2:00 

32 

24 

133-33 

3199-92 

120 

100 

120 

12C00 

120 

90 

i:-3-3 

11999*7 

12 

10 

120 

1200 

8 

% 

50 

16 

800 

603 

00 

i089-3 

60299-92 


By Aggregate Expenditure Method : 


Cost of living index No.= 




xl00=^^-x 100=108 04 

JJO 


By Family Budget Method 
Cost of living index No.— 


rPWr^60299 92 
~LW ' .^ 8 " “ 


108 06. 



Example 17. An enquiry into the budget of the middle class 
families in Bombay gave the following information. 


Expenses on 


Prices in (1984 in Rs.) 
Prices^in (1985 in Rs.) 


Food 

Rent 

clothing 

Fuel 

Miscell 

35% 

15% 

20% 

10% 

20% 

150 

50 

100 

20 

60 

174 

60 

125 

25 

90 



What changes in the cost of living figures of 1985 nave 
as compared to 1984 ? 


taken place 


I 
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Sol Calculation of Cost of living Index Number. 
Expenses on W Prices in 1984 Prices in 1985 

(fo) 

150 
iO 
100 
20 
60 
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Food 

Rent 

Clothing 

Fuel 

Miscel). 


35 

15 

20 

10 

:o 


(Pi) 

174 

60 

125 

25 

90 


P 

Pi'PoXlOO 

116 


PW 


120 

125 

125 

I5C 


4060 

1800 

2500 

12:0 

3000 


i:w=ioo 


i:pw = 12610 


XPW 

Cost of living index No.= 


12610 


100 


= 126 10 


r* 


Example 18. Given below arc the prices and weights of five 
commodities for the year 1980» 1981, 1982. 


Commodities weight 


Price in Rupees 






1980 

1981 

1982 


A 

20 


1200 

18-00 

24*00 

i 

B 

15 


3*00 

6 00 

15-00 


C 

10 


12*50 

18*75 

25-00 


P 

40 


10*00 

30*00 

50*00 


E 

15 


4-50 

900 

13*50 

t Calculate weighted price index 

numbers for, 1981 and 1982, ♦aking 

* 1980 as base, using any method. 




Sol. 

Construction of Cost of Living Index. 




1980 


1981 


1982 

Commo* 

Weight 

Price 

Price 

P= 

PW Price P'= P'W 

' dities 


Po 

Pi Pi/PoXlOO 

Pa p*/PoXlOO 

A 

20 

12 00 

18*00 

150 

3000 24*00 

200 4000 

B 

15 

500 

6*00 

200 

3000 15*00 

500 7500 

C 

10 

12*50 

18*75 

150 

1500 25 00 

200 2000 

D 

40 

1000 

30*00 

300 

12000 50*00 

500 20000 

E 

15 

4*50 

900 

200 

3000 13*50 

300 4500 



rPW* 22500 


Z:P'W=38000 


Cost of living Index for 1980= 


£PW 


j:w 


22500_..- 
" 100 


v. 


Cost of living Index for 1982= =5??99=3go 


F JfW 100 

the foUoTing weights index number, 

>i»ht 2. misfeMalfeousT 15, clothing 3. rent 4, fuel and 

the average percentaei’in?. f ‘“‘I** .number for a data when 

over the base period ^ere 3Ts4“i7. ?8 “nd°S8 r«;ec«veT““’ 

r 
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Suppose a business executive was earoiog Rs. 2050 in tbe base 
icd, what should be bis salary id tbe current period if his standard 
iving is to remain the same ? 


Sol Construction of cost of Living Index Number. 


Group Average % 

Group 

Weight 

I.W. 

increase in Price 

Index 

(W) 




(1) 


Food 

32 

132 

15 

1980 

Clothing 

>4 

154 

3 

462 

Rent 

47 

147 

4 

588 

Fuel and light 

78 

178 

2 

356 

Miscellaneous 

58 

158 

1 

158 




2:w=-25 

i’IW«3544 

Cost of Living 

Index 

3544 
25 “ 

l,41-76 



J, 


The same standard of living will be maintained if the business 
2050y 141-76 


executive gets 


100 


= Rs. 2906 0« 


Example 20. Calculate the cost of Living Index Number using the 
weighted (iC'imctric Mean. 

Group Food Fuel and Clothing House Rent 


Miscellaneous 


Index 


320 


Lighting 

150 


c 


200 


150 


225 


Number 

Weights 10 

2 

2 

2 

4 

Sol. Calculation of Cost of Living Index. 
Group Index number Weight 

log I 

(log I)* 

Food 

(0 

350 

(W) 

10 

2-5441 

25-4410 

Fuel and lighting 

150 

2 

217M 

4-3522 

Clothing 

200 

2 

2-3010 

4*6020 

House rent 

150 

2 

2 1761 

4*3522 

Miscellaneous 

225 

4 

2*3522 

9*4088 



rw=20 


i:(iog i)W 
=^48*1562 


Cost of living index— AL 


plog 


L i:w 




48*1562 




20 


=AL(2*4078]=255*8 




MISCELLANEOUS EXAMPLES 

Example 21. From the following information regarding the price 
of three commodities, construct index number taking average prices as 
base. 


INPEX NUMBhHS 

Year 


Unit 


I 

U 

III 


Price per Rupee 


Commodity 

A 

10 kg. 

8 kg. 


Commodity 

B 

4 kg. 

3 kg. 

3 kg. 
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Commodity 

C 

2 kg. 

3k«- 

3 kg. 


7 kg. 

SolotioD. Since prices arc given in terms 

cuDce let us first convert prices into rupees for 40 kg. 
SeT’.v««glrfo“ach (immodity. This average w.ll be used to Bnd 


price relatives. 

I Computation of Index Number 


Base Average Price (in Rupees)=100 






Year | Second Year 

1 Third Year \ 

Icomm- 

odities 

Unit 

iverage 

Price 

Price 

Price 

Relative 

Price 

Price 

Relative 

Price 

Price 

Relative 

A 


4*9** 

4* 

81*6 

5 

102 0 

5*7 

116*3 

B 

40 kg. 

12*2 

10 

82 0 

13 3 

109*0 

13*3 


C 

1 


15*5 

20 i 

129 0 

13*3 

85-8 

13*3 

85*8 

m 

! 

i 

1 


292 6 


296*8 


3III 

j Index 




1 

292*6 


296*8 


311*1 

1 Num- 
1 



1 

3 

« 97*5 


3 

«98*9 


3 

= 103*7 


Example 22. The following table gives the annual income of a 

teacher and the general index number of price during 1977-85. Prepare 

the index number to show the changes in the real income of the 
teacher. 


Year 

Income (Rs.) 

Price Index 

Year 

Income 

Price Inde 

1977 

360 

100 

1982 

(Ps.) 

640 

290 

1978 

420 

104 1 

1983 

680 

300 

1979 

500 

115 1 

i 1984 

720 

320 

1980 

550 

160 

1985 

750 

330 

1981 

600 

280 





•Price of 10 kg. of commodity A«Re. 1 . 


Price of 40 kg.^-L x40=Rs. 4. 
commodities are calculated in different years 

^ ••4-9 is the average of 4, 5, 5*7 i.e. 

arc also calculated in the same way. ^ 


Similarly Prices of all 




Other averag 
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Solution . Construction of Real Income Index showing changes in the 
Real Income of teacher. 


Year 

Income 

Rs. 

Price 

Index 

Real Income 

Real Income Index 

1977 

360 

100 

100-360 

100 

1978 

420 

104 

100=403-85 

104 

''°^„»'xl00 112-18 
iou 

1979 

500 

115 

jj°xl00 434-78 

“^^^x 100=120-77 

1980 

550 

160 

100=343-75 

?^|^X 100=95-49 

JOU 

1981 

600 

280 

1^x100=214-28 

X 100- 59-52 

oOU 

1982 

640 

290 

^ X 100=220-69 

X 100-61-30 

3oU 

1983 

680 

300 

1^x100=226-67 

X 100-62-96 

3oU 

1984 

720 

320 

— X 100=225-0 
320 

W X 100=62-5 

1985 

750 

330 

100=227*27 

3j0 

X 100=63-13 

3dU 


Ezamdle 23. Construct Fisher’s Ideal quantity index number to 
the following daU. Also see if it satisBes Time reversal test and 

factor reversal test. 


Item 

A 

B 

C 

D 

Solution. 


1980 

Price 

5 
8 

6 

4 


1981 


Value 

Price 

Value 

50 

4 

48 

48 

7 

49 

18 

5 

20 

16 

4 

16 


Since vaIue=PriceX Quantity 


_ .. Value 

or Quantity=^ . 


So first Quantities will be determined from value figures. 


index NOMBERS 


Cooftractioo of Fisher's Qoantity Index Number 


% 

i9«o| 

1981 





Item 

■ 


Pi 

9i 

Po 

Pi 9i 

Po^i 

Pl^O 

A 1 

5 

10 

A 

12 

50 

48 

60 

1 

40 

B 

8 ^ 

6 

7 

7 

48 

49 

56 

42 

C 

6 

3 

5 

4 

18 

20 

24 

15 

D 

4 

4 

4 

4 

16 

1 

16 

16 

16 


132 133 156 113 



j 




x-a ’*" ^ X 100 


j 


132 ^113 


J 


20748 

14916 


XlOO 


v/r390989X 


Time Reversal Test is satisfied if 

QoXQi — I (without 100) 

1 0 


i.e. I 

V ^9oPi 

/156 ^133 m nr ,, , 

“V 132 ^113 ^133 ^156 * 

Factor Reversal Test is satisfied if QoXPo=5^^ 

1 1 ^Pi^o 


QoXPo= l ?9lPp ^ ^iPl ^ ^Plfo ^PiQi 
* V ^tJoPo ^9oPi ^Pfi9o ^Po9i 

= xiilvi^= /W 

V 132 ’'113 ^132 ^156 V (132)* 




L.H.S. 
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or QoXPo^l^ 


R.H.S. 


. 132 

^Piqi 

133 

~I32 

Hence L.H.S.=R.H.S. 

Thus, Fisher’s Index satifies both time reversal and factor reversal 
tests. 

Example 24. In 1976 the average price of a commodity was 20®/ 
more than m 1975, but 20% Jess than in 1974 and i: was 50®/ more 
than in 1977. Construct pri<i relatives, using 1975 as base 

Solution. Let us suppose ihat price of the commodity in 1976=100 
So, as per given conditions prices in other years will be 

inn 

(0 Price in 1975-^x 100=83-33 

inn 

Price in 1974=i^ x 100=125-0 

oU 

Price in 1977= I00=--66-67 


Computation of Price Relatives 
Base 1975=100 


Year 

Price 

Price Relatives 

1974 

125 

-g3^33 X 100= 150 

1975 

83.33 

100 

1976 

' 100 

100 

•^3.33 X 100=120 

1977 

66.67 

66*67 

- g3.33 ■ X 100=80 


Limitations of Index Numbers 


1. Since index numbers are based on sample data, they do not 
take into account each and every item available in the market. All the 
errors of sampling are introduced in index numbers. 





index numbers 
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2 There is possibility of the introduction of errors at each stage 
of the construction of index numbers. For example, there can be 
<*rrorinthe(n selection of commodities, (h) selection of base period 
(Hi) collection of data, (iV) system of weighting, (v) choice of formula 
and (vi) use of average. 

V 3 An index is an average. Therefore, index numbers suffer 
* from the limitations which are present in any average. 

4. With the change in the tastes, fashions, habits, traditions etc., 
the consumption pattern of people also change. Accordingly, index 
numbers (which require that the items and their qualities should remain 
same over a period of time) may not be able to keep pace with the 
change in the nature and quality of the commodities and hence may 
not be really representative one. 

5. There is no alt purpose index number which is applicable for all 
phenomenon. One index number can be used for one purpose only. 

Despite these limitations, it can safely be said that if an index 

number is not deliberately distorted it will show coreectly, at least the 

trend of the phenomenon which it is measuring. But indices constructed 
for one purpose should not be used in other place where they may 
not be fully appropriate and may give fallacious conclusion. 


QUESTIONS 





2 . 

3 . 

4. 

5. 

6 . 


7. 

8. 


What are index numbers ? What problems are faced in constructing 
price index numbers ? 

What are index numbers ? State their limitations. Why are index 
numbers called Economic Barometers of a country ? 


“Index numbers are devices for measuring differences in the 
magnitude of a group of related variables”. Discuss the statement 
and point out the important uses of index numbers. 

Discuss the steps involved in the construction of index numbers. 

What is implied by ^‘weighting’* in (he process of index number 
construction? Why is it necessary? What are the commonlv 
proposed weighting schemes ? ^ 

Show the difference between Simple and Weighted Index Numbers 
of Relative “Weighted Averag^ 

What is Fisher’s Ideal Index ? Why it is called ideal ? 


factor reversal test ? 

wmeh index number formula satisfies these tests. 


10 . 


we faiSd i^ numbers? What problems 

are taced in constructing pnee index numbers ? 

hu construct an index number for 1983 taking 

as base by simple aggregative method. 
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SIUDIES IN ECONOMICS (PART3) 


Prices in 


Commodities 

1980 

1983 




A 

70 

95 




B 

46 

80 




C 

130 

215 




D 

190 

380. 




(P„=176-6) 






Construct an 

index numbei 

for 1987 taking 1986 

as base ye^r. 


Commodity 

A 

P 

C 

D 

E 

Price in 1986 

(Rs.l 50 

40 

80 

110 

20 

Price in 1987 

(Rs.) 70 

60 

90 

120 

20. 


(P^i=120) 

12, The following data gives prices of commodities in 1980 and 1985. 
Calculate a price index based on price relatives using (i) Arithmetic 
mean (ii) Geometric mean. 

Commodity A B C D E F 

Price in 1980 (Rs.) 45 60 20 50 85 120 

Price in 1985 (Rs.) 55 70 30 75 90 130. 

((») Poi=125-517; (ii) Po* =124*3) 

13. Compute Index numbers from the following data using : (i) Las- 
peyre’s (i7) Paasche’s (Hi) Fisher’s Id( al Formula. 


^ w 

Base year 

Current year 

Commodity 

Price 

Quantity 

Pace 

Quantity 

A 

10 

12 

12 

15 

B 

7 

15 

5 

20 

C 

5 

24 

9 

20 

D 

(0 Po.=«8-8: 

16 

(») Poi 

5 

= 112*8; {Hi) 

14 

Poi=115'8) 

5. 


14. Compute by Fisher’s formula the Quantity Index number from the 


data given 

below 

1984 

1988 


Commodity 

Price 

Value 

Price 

Value 


{Rs.) 

{Rs.) 

{Rs.) 

{Rs.) 

A 

5 

50 

4 

48 

B 

8 

48 

7 

49 

C 

6 

18 

5 

20 


(Qo,F=120 8) 
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Hint : Since quantity is not given, first find it by using quantity 

Value 

Price 


IS. From the following data prove that Fisher's Ide 
both the time reversal test and factor reversal test : 


Base year 


Current year 


Commodity 

Price 

Quantity 

Price 

Quantity 

A 

6 

50 

10 

56 

B 

2 

100 

2 

120 

C 

4 

60 

6 

60 

D 

10 

30 

12 

24 


(Fisher's Price Index Poi=l36) 

16. Construct quantity index numbers from the following data using 
(i) Laspeyre's formula (ii) Paasche's formula {Hi) Fisher's 


Commodity 

A 

B 

C 

D 


1975 


1980 


Price 

5 
8 

6 

4 


Quantity 

10 

6 

3 
5 


Price 

4 
7 

5 

6 


Quantity 
12 
7 
4 
3 


. Q(ii=J11-76 : (II) Q„=106-29 ; (ii7) Qoi=108-99. 

® price index using (a) Simple aggregative method 
{ ) simple average of relatives method using (i) Arithmetic mean 
(«) Geometric mean . 


Commodity g 

c 

D 

Price in 1987 (Rs.) 20 30 

10 

25 

Price in 1988 (Rs.) 25 30 

15 

35 

[(») P„i=U714: (b)(0 P„, 

=122*92 


E F 
40 50 

45 55 

(ii) Poi=121*7)] 


following ■ data compute price index by applying 
weighted average of price relatives method using. 

P A aS- ^ « 


(a) Arithmetic mean 
{b) Geometric mean. 
Commodity 

Sugar 

Flour 

Milk 

(a) Poi==m-31 


Po 

{Rs.) 

3-0 

1-5 

1-0 


20 kg 

40 kg. 
10 It. 


Pi 

{Rs.) 

4-0 

1*6 

1*5 


((») Poi= 121-3 
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STUDIES IN ECONOMICS (PART3) 

19. Construct Kelly’s fixed weight price index number in 1985 with 1980 
as base year 


Commodity 

A 

B 

C 

D 

E 

Quanitity Consumed : 

50 

35 

55 

45 

15 

Prices (in Rs.) in 1980 : 

32 

30 

16 

40 

35 

Prices (in Rs.) in 1985 : 

40 

42 

24 

52 

42 


(Poi= 132-53) 

20. Construct index number for each year from the following average 
annual wholesale prices of cotton with 1944 as base 


Year 

Wholesale Prices 

Year 

Wholesale Prices 


(Rs.) 


(Rs.) 

1944 

75 

1949 

70 

1945 

50 

1950 

69 

1946 

65 

1951 

75 

1947 

60 

1952 

84 

1948 

72 

1953 

80 


(100, 66'67, 86-67, 80, 96, 93-33, 92, 100, 112, 106-67) 


21 . 


1980 


22 . 


with 1970 as 

base 

by (i) 

Laspeyre’s (ii) Paasche’s (m) Fisher's 

Ideal Method. 


1970 



1980 

Commodities 

Price 

Quantity 

Price 

Quantity 

A 

20 


8 

40 

6 

B 

50 


10 

60 

5 

C 

40 


15 

50 

15 

D 

20 


20 

20 

25 

[(/) Poi=124'7 

; O’O 

T 

Poi= 

121*77; (ill) 

il 

=123-2)] 

From the following data calculate quantity 

index numbers in 1981 


with quantity in 1980 as base. 
Commodity 
Units 

Quantity in 1980 
Quantity in 1985 


A 

B 

C 

D 

E 

kg- 

kg. 

kg. 

kg. 

kg. 

12 

15 

18 

20 

30 

24 

30 

27 

25 

30 


Use (0 Simple aggregative method (/7) Simple average of relatives 
method applying (u) Arithmetic mean (6) Geometric mean. 
[(«lQoi=143-16 (II) (a) Qoi=155 (6) Qoi-149-6)] 
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23. From the following data calculate, by Fisher’s formula, Quantity 
Index Number 

Base Year Current Year 


Commodity 

Price 

Value 

Price 

Value 

A 

5 

50 

4 

48 

B 

8 

48 

7 

49 

C 

6 

18 

5 

20 

D 

4 

16 

4 

16 


(Qoi- 117-94) 

24. Compute a suitable price index number for the following data and 
see if your index satisfies the time reversal test and factor reversal 
test. 



Base Year 


Current Year 

Commodity 

Price 

Quantify 

Price 

Quantity 

A 

4 

3 

6 

2 

B 

5 

4 

6 

4 

C 

7 

2 

6 

2 

D 

2 

3 

1 

5 


(Fisher’s Index is suitable. Poi=105-67. It satisfies both the tests) 


25. An enquiry into the budgets of middle class families in a certain 
city gave the following information. 


Expenses 

Food 

Fuel 

Clothing 

Rent 

Miscell 


35% 

10% 

20% 

15% 

20% 

Prices in 1975 (in Rs.) 

150 

25 

75 

30 

40 

„ „ 1976 (in Rs.) 

145 

23 

65 

30 

45 


What is costUving index No. of 1976 as compared with that of 
1975. 

(97-86) 

26. The prices of rice, wheat and pulses for a few successives years are 
given below : 



Weight 

1983 

1984 

1985 

1986 

1987 

Rice 

5 

100 

no 

123 

129 

138 

Wheat 

' 3 

92 

100 

124 

116 

103 

Pulses 

1 

58 

60 

73 

74 

68 


Compute Index no. of cereal prices with the above data employing 

the weight given m the table and taking 1983 as base year. 

(108-84, 127-25, 127-87, 127 01) 


27. Compute the cost of Living Index Number using (/) Aggregative 
formaUoT* Family Budget Method from the following in- 
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Commodity Wheat Rice Pulses Ghee Sugar Oil Fuel Clothiog 
Consumption 


in base year 200 
Price in base 

50 

50 

20 

40 

50 

60 

40 

year (Rs.) l OO 

3-00 

4-00 

20*00 

2*. 10 

10*00 

2*00 

15.00 

Pri:e in Current 
Year (Rs.) 1-20 

3-50 

500 

30C0 

5*00 

15-00 

2*50 

18*00. 


(135 9. 135 9) 

28. Calculate the cost of living index for following data. 


Price 


Commodity Base Period 


Current Period 

8 

3 

6 

12 


Quantity in 
Base Period 
50 

100 

60 

30 


29. 


30. 


31. 


A 6 

B 2 

C 5 

D 10 

(129 09) 

In the construction of a certain — , . .u i 

the following group index numbers were found. Calculate the Cost 

of Living Index Number by using 
(/) The weighted arithmetic mean 
(i7) The weighted geometric mean 
Group 


cost of Living Index number^ 


Food 

Fuel & 
Light 

Clothing 

352 

200 

230 

48 

10 

8 


House Rent Miscellaneous 


160 

12 


190 

15 


Index 

Number 
Weights 

(274 26) 

The cost of living index for a group of persons is 274. Determine 
the missing value for the data given below : ' 

Group Food Fuel & lij 

Index No. 350 220 

Weight 5 1 

(X=:160) 

Prepare index numbers of pric 
as base from the data given below : 


Clothing 

Rent 

Miscell. 

230 

X 

190 

1 

1 

2 

three years 

with 

average price 


Year 

I 

II 

III 


Unit 

Price per Rupee 
Price per Rupee 
Price per Rupee 


lYearI==91; Year U==»99 


Commodities 
A B 

10 kg. 4 kg. 

9 kg. 3-5 kg. 

9 kg. 3 kg. 

Year 111=110) 


C 

3 kg. 
3 kg. 
2-5 kg. 
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32, Cod.triict Cham index numbers from the link relatives given below ; 
Year 1975 1976 1977 1978 1979 

Lmk Index 100 105 , 95 115 102 

(100. lOS. 99-75, 114 71, 117) 

• Construct chain base indices from the following data • 

Ypars: 1980 1981 1982 1983 1984 1985 1986 1987 

■ ‘^.55 60 70 5 80 85 iqO 

(100. no. 119-99. 139-99. 149 98, 159-98, 169-97. 199 97) 

■ Slowing Uble iivina as base from the 

A, B and C * average whole sale prices of commodities 

Average whole sale prices (in Rs.) 


Commodity 

A 


B 

C 


( 100 , 


1976 
20 

25 

20 - 


1977 

1978 

1979 

(980 

16 

28 

35 

:i 

30 

24 

36 

45 

25 

30 

24 

30 

160*23. 

165-57) 




aulJUWin 

lodex Dumbers : 

Fixed Base Index 425 

( 100 . 


1987 

480 


1985 1986 

446 457 

105. 4024 105, 103*3) 

iode™ numbers^ Wd 


chain base.. 

V 

1988 

496 


bxed bate 


37 . 


1987 

120 


1988 

90 


(0 
00 
(»/) 

0‘f) 


s 

\ 


1989 

140 


Chain index numbers. 

Uses of Index numbers. 

Types of Index numbers. 

Problems in the construction of index nnmbers. 


